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7- ( 4 - AM I NOMETH YL - 3 - METHYLOX Y I M I NO PYRROL IDIN-1-YL) -1- 
CYCLOPROPYL- f FLUORO-4 -OXO- 1 , 4 -DIHYDRO- 1 , 8 -NAPHTHYRIDINE- 3 - 
CARBOXYLIC ACID AND THE PROCESS FOR THE PREPARATION THEREOF 
CROSS-REFERENCE TO RELATED APPLICATION 
(y This is a continuation-in-jp£rt of copending U.S". patent 

applicaton serial No. 08/490,^8 filed June 15, 1995 

BACKGROUND OF INVENTION 
1. Field of Invention 

The present invention relates to a novel quinoline (naphth- 
yridine) carboxylic acid derivative having an excellent antibac- 
terial activity. More specifically, the present invention 
relates to a novel quinoline (naphthyridine) carboxylic acid deriv- 
ative represented by the following formula (I) , which has an 4- 
aminomethyl-3-oximepyrrolidine substituent on 7-position of the 
quinolone nucleus and shows a superior antibacterial activity in 
contrast to the known quinolone antibacterial agents and also has 
a broad antibacterial spectrum and a highly improved, pharmacoki- 
netic property: 
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and its pharmaceutical^ acceptable non- toxic salt, its physio- 
logically hydrolyzable ester, solvate and isomer, in which 
R represents hydrogen, methyl or amino; 
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represents C-H, C-F, C-Cl, C-OH, C-CH 3 , C-0-CH3 or N; 
represents cyclopropyl, ethyl, or phenyl which is substitut- 
ed with one or more fluorine atom(s) ; 
represents one of the following a) through e) : 
a) hydrogen, straight or branched C±-C 4 alkyl, ' cyclopro- 
pyl, cyclopropylmethyl, C 3 -C 6 alkynyl, 2-haloethyl, 
methoxymethyl, methoxycarbonylmethyl, aryl or allyl, 
a group of the following formula (1) , 



b) 




c) 



d) 



(1) 



wherein X represents hydrogen, 2, 3 or 4-fluoro, cyano, 
nitro, methoxy, C 1 -C 4 alkyl, or 2,4-dif luoro, 
a group of the following formula (2) , 
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a heteroarylmethyl of the following formula (3), 



COOH 



OH 
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(3) 



e) a group of the following formula (4), 




(4) 
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(CH 2 ) n 

(CH 2 )m 

wherein n denotes 0 or 1, m denotes 0, 1 or 2, and X 



represents methylene, 0 or N, and 
R 3 and R 4 independently of one another represent hydrogen or C 1 ~ 
C 3 alkyl or R 3 and R 4 together with a nitrogen atom to which 
they are attached can form a ring. 

The present invention also relates to a process for prepar- 
?? ing the compound of formula (I), as defined above, and an. anti- 
bacterial composition comprising the compound of formula (I) as 
an active component. 

2. Background Art 

Since in 1962 nalidixic acid was first introduced as an 
agent for treating urinary tract infection (see, G. Y. Lesher, et 
al., J. Med. Chem. 5, 1063-1065 (1962)), numerous guinoline car- 
boxylic acid antibacterial agents, including oxolinic acid, 
rosoxacin, pipemidic acid, etc., have been developed. However, 
these early-stage antibaterial agents have a little activity 
against gram-positive bacterial strains and thus have been used 
only against gram-negative strains. 

•Recently, norfloxacin which is the quinolone compound having 
a fluorine on 6-position has been newly developed (see, H. Koga, 
et al., J. Med. Chem., 23 , 1358-1363 (1980)), and thereafter an 



extensive study to develop various quinolone antabacterial com- 
pounds has be.en conducted. However, since norfloxacin has a 
weak antibacterial activity against gram-positive strains and 
shows poor distribution and absorption in living body, it has 
been used only for treatment of diseases including urinary tract 
infections, gastro-intestinal infections, sexually transmitted 
diseases and the like. Thereafter, ciprofloxacin (see, R. Wise, 
et al., J. Antimicrob. Agents Chemother., 23, 559 (1983)), oflox- 
acin (see, K. Sata, et al., Antimicrob. Agents Chemother., 22, 
548 (1982)) and the like have been developed. These antibacte- 

9? 

^ rial aqents have a superior and broad antibacterial activity in 
\i comparison with the early-stage antibacterial compounds, and 

?5 therefore, have been widely and practically used for treatment of 

f i 

[' diseases in clinical field. 

h 

(l The compounds in use or under clinical test include mainly 

ii the derivatives having a piperazine substituent on" 7-position of 
the quinolone nucleus as in ciprofloxacin or ofloxacin. - Howev- 
er, as a result of the study to develop quinolone compounds 
having a more potent and broad antibacterial activity it has been 
disclosed that a compound having an 3-amino or 3-aminonethylpyr- 
rolidine group introduced into 7-position has an increased activ- 
ity against gram-positive strains, in comparison with the com- 
pounds having 7-piperazine group, while maintaining a potent 
activity against gram-negative strains. However, unfortunately, 
the compounds having pyrrolidine substituent have a low solubili- 
ty in water in comparison with the compounds having piperazine 
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substituent, and thus their in-vivo antibacterial activity is not 
so high as the in- vitro activity. Accordingly, numerous study 
has been continuously conducted to improve the disadvantage of 
the compounds having pyrrolidine substituent, that is, to in- 
crease the solubility in water and to improve the pharmacokinetic 
property. 

As a result, many reports of such study have been made. 
For example, it has been disclosed that ((2S,. 4S) -4-amino-2- 
methylpyrrolidinyl) naphthyridine derivatives (see, Rosen, T., 
Chu, D. T. W. etc. J . Med. Chem. 1988, 31, 1598-1611) or 
(trans-3-amino-4-methylpyrrolidinyl) naphthyridine derivatives 
(see, Matsumoto, J. et al., Proceedings of the 14th International 
Congress of Chemotherapy; Ishigami, J., Ed.; University of Tokyo 
Press: Tokyo, 1985; pp 1519-1520) shows a 20 to 40 times increase 
in water-solubility, an increased bioavailability and an improved 
pharmacokinetic property, in comparison with the compounds having 
no methyl group, with a similar in-vitro antibacterial activity. 

In addition, an attempt to improve the disadvantage of the 
prior quinolone compounds including a relatively low antibacteri- 
al activity against gram-positive strains, a low water-solubility 
and a poor pharmacokinetic property has been made by introducing 
different functional groups, instead of amino group, into the 
pyrrolidine or piperazine moiety. As one of such attempt, some 
compounds having an oxime group introduced into the 7-amine 
moiety of quinolone compounds have been reported. For example, 
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the researchers of Abbott have reported in a scientific journal , 
J. Med. Chem. , 1992, 35, 1392-1398, that the quinolone compound 
having the following general formula [A] wherein 3-oxime(or 
methyloxime) pyrrolidine group or 4-oxime(or methyloxime) piper i- 
dine group is substituted on 7-position of quinolone nucleus 
exhibits a good antibacterial activity against gram-positive 
strains: 



0 0 




f\ R represents cyclopropyl or 2,4-dif luorophenyl; 

1 

& R 1 represents hydrogen or methyl; 

X represents OH, C-F or N; and 

n denotes 1 or 2 . 



The compound [A] has some disadvantages that it shows a good 
antibacterial activity against gram-positive strains but a rela- 
tively weak activity against gram-negative strains, and also has 
a relatively low antibacterial activity in in-vivo test. 

In addition, Japanese Laid-open Patent Publication No. (Hei) 
01-100165 (1939) discloses the compound having the following 
general formula [B] : 
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in which 

r represents cyclopropyl, 2, 4-dif luorophenyl or 4-hydroxy- 
phenyl; 

X represents C-H, C-F or C-Cl; and 

R» represents oxime or hydroxyaminopyrrolidine-derived substit- 
uent. 



Specifically, in said Japanese laid-open publication the 
?j oxime or hydroxyaminopyrrolidine-derived groups as R' substituent 
are very broadly disclosed. However, only the 3 -hydroxy amino- 
pyrrolidine [the following formula (a) ] , 3-methoxyaminopyrroli- 
dine [the following formula (b) ] , 3-amino-4-methoxyaminopyrroli- 
dine [the following formula (c)], 3-oximepyrrolidine [the follow- 
ing formula (d) ] and 3-methyloximepyrrolidine [the following 
formula (e) ] groups are specifically exemplified but the pyrroli- 
dine substituent having both 3-oxime and 4-aminomethyl groups has 
never been specifically mentioned* 
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Further, European Early Patent Publication No. 0 541 086 
discloses the quinolone compound having the following general 
formula [C] : 



R 2 0 0 



7SP 1 




[C] 



\ 



in which 

R and independently of one another represent hydrogen or C 1 ~C 5 
alkyl; 

R 2 represents hydrogen r amino, fluoro or hydroxy; 
R 3 represents C 3 -Cy cycloalJcyl; 
Ra represents methoxy or fluoro; 



Rq and R fi can be identical with or different from each other and 
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independently of one another represent hydrogen or alkyl, or 

R 5 and R g together can form -C 3 -C 5 cycloalkyl; 

denotes 0 or 1; and 

denotes an integer of 1 to 3 . 



Among the compounds [C] disclosed in said European early 
patent publication the typical substituent on 7-position of 
quinolone nucleus is a group having the following structure: 



0 
t n 



-N. 




NOR 




NOR 



4) 




NOR 



N 




NOR 



-■if 
M 



However, the compound of formula [C] does not include any 
compound having both oxime group and aminomethyl group on 7- 
position, and therefore, is different from the compound of the 
present invention. 

The common characteristic feature of the known oxime or 
hydroxyamine-derived compounds as mentioned above is that they 
exhibit a good activity against gram-positive strains including 
MRSA (Methicillin Resistant Staphylococcus aureus) strains in 
comparison with the early developed quinolone compounds but show 
a weak activity against gram-negative strains in comparison with 



the antibacterial agents including ofloxacin or ciprofloxacin. 
Therefore, it can be said that their antibacterial spectrum may 
be narrower than that of the known ofloxacin or ciprofloxacin 
antibacterial compound. 

Thus, on the basis of prior art as mentioned above the 
present inventors have extensively studied to develop the novel 
oxime-aminomethyl compound, which shows a potent antibacterial 
activity against broad spectrum pathogenic strains including 
resistant strains and also exhibits more improved pharmacokinetic 
properties and high absorption in living body, by introducing 
various substituted pyrrolidine groups into 7-position of quino- 
line nucleus and determining pharmacological activities of the 
resulting compounds. As a result, we have identified that the 
quinolone compounds having the general formula (I) , as defined 
above, wherein 4 -aminomethyl-3- (optionally substituted) oxime-pyr- 
rolidine group is introduced into 7-position of quinoline nucleus 
can satisfy such purpose, and thus completed the present inven- 
tion. 

Therefore, it is an object of the present invention to 
provide a novel quinoline (naphthyridine) carboxylic acid deriva- 
tive of formula (I) , as defined above, which shows a potent 
antibacterial activity against broad pathogenic strains including 
both gram-positive and gram-negative strains and also has a good 
pharmacokinetic property. 

It is another object of the present invention to provide a 



process for preparing the novel quinoline (naphthyridine) carbox- 
ylic acid derivative of formula (I) . 

It is a further object of the present invention to provide 
an antibacterial composition comprising the novei quinoline 
(naphthyridine) carboxylic acid derivative of formula (I) as an 
act i ve component . 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a thorough understanding of the nature and objects of 
3 the invention, reference should be made to the following detailed 
description taken in connection with the accompanying drawings in. 
which : 

Figure 1 represents the moisture adsorption velocity profile 
of 7- (4 -aminomethyl-3 -methyloxyiminopyrrolidin-l-yl) -1-cyclopro- 
pyl-6-f luoro-4 -oxo- 1 , 4-dihydro-l , 8 -naphthyridine -3 -carboxylic 
acid methanesulf onate at 25°C; 

Figure 2 represents the isothermal moisture adsorption 
profile of 7- (4 -aminomethyl -3 -methyloxyiminopyrrolidin-l-yl) -1- 
cyclopropyl - 6 - f luoro-4 -oxo- 1 , 4 -dihydro- 1 , 8 -naphthyridine- 3 - 
carboxylic acid methanesulf onate at 25°C; 

Figure 3 represents the equilibrium moisture content of 
7- (4 - aminomethyl-3 -me thy loxyiminopyrroiidin-l-yl) -1-cyclopropyl- 
'6-f luoro-4 -oxo-1 , 4-dihydro-l , 8 -naphthyridine- 3 -carboxylic acid 
methanesulf onate • 3 hydrate at a relative humidity of 23 to 75%; 

Figure 4 represents test result on moisture adsorption of 7- 
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( 4 - aminome thyl - 3 -me thyloxy iminopyrrol idin- 1 -yl ) - 1 - cyclopropyl - 6 - 
f luoro-4 -oxo-1, 4-dihydro-l , 8 -naphthyridine-3 -carboxylic acid 
methanesulf onate * 1 . 5 hydrate ; 

Figure 5 represents the powder X-ray diffraction pattern of 
7 - ( 4 - aminomethyl - 3 -methyloxyiminopyrrol idin- 1 -yl ) - 1 - cyclopropyl - 
6-f luoro- 4 -oxo-1, 4-dihydro-l , 8 -naphthyridine-3 -carboxylic acid 
methanesulf onate anhydride; 

Figure 6 represents the powder X-ray diffraction pattern of 
7 - ( 4 - aminomethyl - 3 -methyloxyiminopyrrol idin- 1 -yl ) - 1 - cyclopropyl - 
6-f luoro -4 -oxo-1 , 4-dihydro-l , 8 -naphthyridine-3 -carboxylic acid 
methanesulf onate - 3 hydrate ; 

Figure 7 represents the powder X-ray diffraction pattern of 
7 - (4 -aminomethyl - 3 -methyloxyiminopyrrol idin- 1 -yl ) - 1 - cyclopropyl - 
6-f luoro-4-oxo-l , 4-dihydro-l , 8-naphthyridine-3-carboxylic acid 
methanesulf onate -1.5 hydrate; 

Figure 8 represents the variation in moisture content- with 
elapsed tine of 7- (4-aminomethyl-3-methyloxyiminopyrrolidin-l-yl) 
- 1 - cyclopropyl - 6 - f luoro - 4 -oxo - i , 4 -dihydro -1,8- naphthyr idine - 3 - 
carboxylic acid methanesulf onate anhydride taken after 0, 5, 10, 
20, 30, and 60 minutes, respectively, from the initial point 
while being passed through with humidified nitrogen; 

Figure 9 represents the results of Differential Scanning 
Calorimetry on 7- (4-aminomethyl-3-methyloxyiminopyrrolidin-l-yl ) - 
1 - eye lopropyl - 6 - f luoro - 4 - oxo -1,4 - dihydro -1,8- naphthyr idine - 3 - 



carboxylic acid me thane sulf onate anhydride and 3 hydrate; 

Figure 10 represents the results of thermogravimetric analy- 
sis on 7- (4-aminomethyl-3 -methyloxyiminopyrrolidin-l-yl) -1- 
cyclopropyl - 6 - f luoro-4 -oxo- 1 , 4 -dihydro- 1 , 8 -naphthyridine-3 - 
carboxylic acid methanesulf onate- 3 hydrate. 

DISCLOSURE OF INVENTION 

In one aspect, the present invention relates to a novel 
quinoline (naphthyridine) carboxylic acid derivative having the 
following formula (I) : 
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and its pharmaceutically acceptable non-toxic salt, its physio- 
logically hydrolyzable* ester, solvate and isomer, in which 
R ' represents hydrogen, methyl or amino; 

-Q represents C-H, C-F, C-Cl, C-OH, C-CH3, C-O-CH3 or N; 

represents cyclopropyl, ethyl, or phenyl which is substitut- 
ed with one or more fluorine atom(s); 

R 2 represents one of the following a) through e) : 

a) hydrogen, straight or branched C x -C 4 alkyl, cyclopro- 
pyl, cyclopropylmethyl , C 3 -C 6 alkynyl, 2-haloethyl, 
methoxymethyl , methoxycarbonylmethyl , aryl or allyl, 

b) a group of the following formula (1) , 




(i) 



wherein X represents hydrogen, 2, 3 or 4-fluoro, cyano, 
nitro, methoxy, C-^-C^ alkyl, or 2 , 4 -dif luoro, 
c) a group of the following formula (2) , 




1.4. 
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d) a heteroarylmethyl of the following formula (3) , 
COOH 



o 



> 
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(3) 
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e) a group of the following formula (4) , 



V 

X 



(CH 2 ) n 




(4) 



^(CH 2 )m" 



wherein n denotes 0 or 1, m denotes 0, 1 or 2, and X 
represents methylene, O or N, and 
R 3 and independently of one another represent hydrogen or C-^- 
C3 alkyl or R3 and R d together with a nitrogen atom to which 
they are attached can form a ring. 

Among the compound of formula (I) , as defined above, having 
a superior antibacterial activity, a broad antibacterial spectrum 
and an excellent pharmacokinetic property, the preferred com- 
pounds include those wherein Q represents C-H, C-F, C-Cl, G-OMe 



15 



or N, R represents hydrogen or amino, R 1 represents cyclopropyl 
or 2,4-difluorophenyl, R 2 represents hydrogen, methyl, ethyl, 
isopropyl, t-butyl, phenyl, propargyl, homopropargyl, 2-fluoro- 
ethyl, benzyl, 2-f luorobenzyl or 2-cyanobenzyl, and R 3 and R 4 
represent hydrogen. 

More preferred compounds of formula (I) include those where- 
in Q represents C-H, C-Cl, C-F or N, R represents hydrogen or 
amino, R x represents cyclopropyl, R 2 represents methyl, t-butyl, 
homopropargyl, 2-f luoroethyl, benzyl or 2-f luorobenzyl, and R 3 
ft and R 4 represent hydrogen. 
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In the pyrrolidine moiety of the compound of formula (I) the 
4 -carbon atom on which aminomethyl group is substituted is an 
assymetric carbon atom and thus can be present in the form of R 
or S or a mixture of R abd S- In addition, due to the presence 
of (optionally substituted) oxime group on 3-position of pyrroli- 
dine moiety the compound of formula (I) can be presentin the 
form of syn- and anti-isomers depending on their geometric struc- 
ture. Thus, the present invention also includes all of those 
geometric isomers and their mixtures. 

The compound of formula (I) according to the present inven- 
tion- can form a pharmaceutical^ acceptable non-toxic salt. 
Such salt includes a salt with inorganic acids such as hydro- 
chloric acid, hydrobromic acid, phosphoric acid, sulfuric acid, 
etc., a salt with organic carboxylic acids such as acetic acid, 
trif luoroacetic acid, citric acid, maleic acid, oxalic acid, 
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succinic acid, benzoic acid, tartaric acid, fumaric acid, mandel- 
ic acid, ascorbic acid or malic acid or with sulfonic acids such 
as methanesulf onic acid, para- toluenesulf onic acid, etc., and a 
salt with other acids which are generally known and conventional- 
ly used in the technical field of quinolone-based compounds. 
These acid-addition salts can be prepared according to a conven- 
tional conversion method. 

Particularly, the present invention relates to the 7- (4- 
aminomethyl - 3 - methyl oxyiminopyrrol idin- 1 -yl ) - 1 - cyclopropyl - 6 - 
f luoro-4 -oxo-1 , 4-dihydro- 1 , 8 -naphthyridine-3 -carboxylic acid 
methanesulf onate and its hydrate represented by the following 
formula (H) , 




' CH3SO3H • nH 2 0 (H) 



in which n denotes 0,. 1, 1.5/ 2, 2.5, 3, 3.5 or 4, having an 
improved bioavailability. 

The methanesulfonate and its hydrate as defined above exhib- 
it the same potent antibacterial activity as the free form, also 
have desirable physicochemical properties such as excellent 
solubility, con.stant moisture content, etc. regardless of the 
ambient relative humidity. 

Gererally, conversion of a pharmacologically active compound 
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into a salt form induces a change in the compound's physicochemi- 
cal properties such as solubility, absorption velocity, etc. 
Therefore, study about an effective salt form for developing a 
successful new medicine has been conventionally made. Pharmaceu- 
tically more desirable crystal form may be selected by studying 
whether or not any pseudopolymorph can be produced and its physi- 
cochemical properties (see, Remington's Pharmaceutics, Chapter 75 
Preformulation; Byrn, S.R. Solid Chemistry of Drugs, Academic 
Press, New York, 1982) . The hydrate, one such pseudopolymorph, 
has water molecules inside the crystal, and thus has a crystal- 
line structure different from that of the anhydride, as can be 
verified from their respective X-ray diffraction patterns. A 
pseudopolymorph differs from the original compound not in its 
chemical properties, such as pharmacological activity, but in its 
physical properties, such as crystallinity , hygroscopici ty , 
melting point, solubility, solubilizing velocity, etc. So, the 
pseudopolymorph has been recognized as pharmaceutical ly important 
(see, Morris, K.P. et al . , Int. J. Pharm. , 108, 15-206 (1994)). 

In the process of identifying the physicochemical properties 
of methanesulfonate, the salt has been found to exist as a stable 
'hydrate when the number of water molecules contained in one 
molecule varies within a specific range. Here, stability does 
not mean chemical stability but the difficulty of recoving water 
molecules. That is, a stable hydrate neither loses the water 
molecules contained therein nor absorbs moisture over a wide 
range of ambient relative humidity. In contrast, moisture ab- 
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sorption by the anhydride varies greatly with the ambient rela- 
tive humidity. As a result of experiments carried out by the 
present inventors, 7- (4-aminomethyl-3-methyloxyiminopyrrolidin-l- 
yl ) - 1 -cyclopropyl - 6 - f luoro-4 -oxo- 1 , 4 -dihydro- 1 , 8 -naphthyridine - 3 - 
carboxylic acid methanesulf onate has been shown to exist as a 
stable hydrate for values of the hydration number n equal only to 
1, 1.5, 2, 2.5, 3, 3.5 or 4. Among these, 3 is preferred, since 
the change of moisture content is lowest at that hydration num- 
ber. 

The moisture content of the hydrate varies with the hydra- 
tion number (n) of the hydrated molecule. Since the molecular 
weight of 7- (4-amino-methyl-3-methyloxyiminopyrrolidin-l-yl) -1- 
cyclopropyl -6- f luoro- 4 -oxo - 1 , 4- dihydro -1 , 8 -naphthyridine -3 - 
carboxylic acid methanesulf onate is 485.5, the moisture content 
of the hydrate for n equal to 1, 1.5, 2, 2.5, 3, 3.5 or 4 is 
calculated to be 3.6%, 5%, 6.9%, 8.5%, 10.0%, 11.5% or 12.9%, 
respectively. However, the actual moisture content may differ 
from the calculated moisture content depending on differences in 
recrystallization conditions, drying conditions, etc. The range 
of the actual moisture content for each hydration number is shown 
in the following Table A. 



Table A. Moisture Content according to Hydration Number 



Hvdration Number (n) 




1 


2-4 


1 . 5 


4-6 


2 


6-8 


2.5 


8 - 9 


3 


9-11 


3.5 


11 - 12 


4 


12 - 13 



If two or more hydrates having different moisture contents 
are mixed together, mixtures having a new moisture content by 
weight, for example, a mixture of 1 hydrate and 1.5 hydrate 
having a moisture content of 2 to 6%; a mixture of 1.5 hydrate 
and 2 hydrate having a moisture content of 4 to 8%; a mixture of 
2 hydrate and 2.5 hydrate having a moisture content of 6 to 9%; a 
mixture of 2.5 hydrate and 3 hydrate having a moisture content of 
8 to 11%; a mixture of 3 hydrate and 3 . 5 hydrate having a mois- 
ture content of 9 to 12%; or a mixture of 3.5 hydrate and 4 
hydrate having a moisture content of 11 to 13%, can be obtained. 



It has also been found that the relative humidity range at 
which the moisture content of each hydrate can be maintained 
constant differ from each other. That is, although the 3 hydrate 
has a constant moisture content at a relative humidity of 23 to 
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1.5 hydrate is constant at a relative humidity of 23 to 64% only 
(see, Figures 3 and 4) . 

In the second aspect, the present invention also relates to 
a process for preparing the novel compound of formula (I) . 

According to the present invention, the compound of formula 
(I) can be prepared by reacting a compound of formula (II) with a 
compound of formula (III) or a salt thereof, as shown in the 
following reaction scheme 1. 



Reaction Scheme 1 



Hi 




(II) 



(HI) 




R 9 0 



(I) 



R20N 
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In the above scheme, 

R, R lt R 2 , R 3 , R 4 and Q are defined as previously described; and 
X represents a halogen atom, preferably chlorine, bromine or 
fluorine . 

According to the above reaction scheme 1, the compound of 
formula (I) according to the present invention can be prepared by 
stirring the compound of formula (II) and the compound of formula 
(III) in the presence of a solvent for 1 to 20 hours at the 
temperature between room temperature and 200°C with the addition 
of a suitable base. In this reaction, the compound of formula 
(III) can be used in the form of a free compound or a salt with 
an acid such as hydrochloric acid, hydrobromic acid or trifluo- 
roacetic acid. 

As the solvent for the above reaction, any solvent which 
does not adversely affect the reaction can be used. Preferably, 
acetonitrile, dimethylf ormamide (DMF) , dimethylsulf oxide (DMSO) , 
pyridine, hexamethylphosphoramide (HMPA) , N-methylpyrrolidinone, 
ethanol , and aqueous mixtures thereof can be used. 

This reaction is generally conducted in the presence of an 
acid acceptor. In this case, to increase the reaction efficien- 
cy of the relatively expensive starting material (II) the react- 
ant (III) is used in an excessive amount, for example, an equimo- 
lar amount to 10 times molar amount, preferably an equimolar 
amount to 5 times molar amount, with respect to the starting 
material (II) . When the reactant (III) is used in- an excessive 
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amount, the unreacted compound of formula (III) which is retained, 
after the reaction can be recoverd and reused in another reac- 
tion. The acid acceptor which can be preferably used in this 
reaction includes inorganic bases such as sodium hydrogen carbon- 
ate, potassium carbonate, etc., and organic bases such as 
triethylamine, diisopropylethylamine, pyridine , N, N- dimethyl - 
aniline, N,N-dimethylaminopyridine, 1, 8-diazabicyclo [5.4. 0] undec- 
7-ene(DBU) , 1 , 4 -diazabicyclo [2 . 2 . 2] octane (DABCO) , etc. 

The compound of formula (I) according to the present inven- 
tion can also prepared by a method depicted in the following 
* reaction scheme 2, in which a protecing group P is introduced 
*~ into one of R 3 and R 4 of the compound of formula (III) wherein. R 3 
^ and R 4 are hydrogen to prepare the compound of formula (III") 
wherein the amino group is protected with P, the protected com- 
pound of formula (III 1 ) is reacted with the compound, of formula 
(II) under the same condition as in the reaction scheme 1, and 
then the resulting compound of formula (I 1 ) is deprotected by 
removing the protecting group P to form the desired compound of 
formula (I) . 
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Reaction Scheme 2 
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NHP 
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In the above reaction scheme, 

r, r R 2 and Q are defined as previously described; and 
p represents an amino-protecting group. 

In the reaction of the above reaction scheme 2, the compound 
of formula (III f ) can be used in the form of a free compound or a 
salt with hydrochloric acid, hydrobromic acid or trif luoroacetic 
acid, as in the compound of formula (III) used in the reaction 
scheme 1. 

Any protecting group which is conventionally used in the 
field of organic chemistry and can be readily removed after the 
reaction without decomposition of the structure of the desired 
compound can be used as the suitable amino-protecting group P in 
the compound of formula (III 1 ). The specific example of pro- 
tecting groups which can be used for this purpose includes for- 
myl, acetyl, trif luoroacety 1, benzoyl, para-toluenesulf onyl , 
methoxycarbonyl, ethoxycarbonyl, t-butoxycarbonyl, benzyloxycar- 
bony 1 , para-methoxybenzy loxycarbonyl , trichloroethoxycarbonyl , 
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beta-iodoethoxycarbonyl , benzyl , para-methoxybenzyl , trityl , 
tetrahydropyranyl , para-nitrobenzoyl , etc . 

After the reaction is completed, the amino-protecting group 
present in the resulting compound of formula (I 1 ) can be removed 
by hydrolysis, solvolysis or reduction depending on properties of 
the relevant protecting group. For example, the compound of 
formula (I') is treated in a solvent in the presence or absence 
of an acid or base at the temperature of 0 to 13 0°C to remove the 
protecting group. As the acid which can be used for this pur- 
pose, an inorganic acid such as hydrochloric acid, hydrobromic 
acid, sulfuric acid, phosphoric acid, etc., an organic acid such 
as acetic acid, trif luoroacetic acid, formic acid, toluenesulf on- 
ic acid, etc., or a Lewis acid such as boron tribromide, aluminum 
chloride, etc., can be mentioned. As the base for this purpose, 
hydoxide of an alkali or alkaline earth metal such as sodium 
hydroxide, barium hydroxide, etc., an alkali metal carbonate such 
as sodium carbonate, calcium carbonate, etc., an alkali metal 
alkoxide such as sodium methoxide, sodium ethoxide, etc., or 
sodium acetate, and the like can be used. . The reaction can be 
carried out in the presence of a solvent, for example, water or 
an organic solvent such as ethanol, tetrahydrof uran, dioxane, 
ethyleneglycol , acetic acid, etc., or a mixture of such organic 
solvent and water. If required, this reaction can also be 
practiced in the absence of any solvent. 

In addition, when the protecting group is para- toluene- 



sulfonyl, benzyl, trityl, para-methoxybenzyl, benzyloxycarbonyl, 
par a-methoxy benzyloxycarbonyl, trichloroethoxycarbonyl, beta- 
iodoethoxycarbonyl and the .like, such groups can be effectively 
removed by means of a reduction. Although the reaction condi- 
tion of the reduction for removing protecting gr<pup may be varied 
with properties of the relevant protecting group, the reduction 
can be generally carried out with hydrogen gas stream in an inert 
solvent in the presence of a catalyst such as platinum, palladi- 
um, Raney nickel, etc., at the temperature of 10 to 100°C or with 
metal sodium or metal lithium in ammonia at the temperature of 
-50 to -10°C. 

The compound of formula (II) used as the starting material 
in the present invention is a known compound and can be readily 
prepared according to a method known in the prior publication 
(see, J. M. Domagala, et al., J. Med. Chem. 34, 1142 (1991); J. 
M. Domagala, et al. , J. Med. Chem. 31, 991 (1988); D. Bouzard, et 
al., J. Med. Chem. 35, 518 (1992)). 

The compound of formula (III) used as another starting 
material in the present invention can be readily prepared accord- 
ing to the method as depicted in the following reaction schemes 
3, 4 and 5. 



Reaction Scheme 3 



# 
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Reaction Scheme 4 

' NHP ' HOKv y — NHP' 

NH 2 OH 



^ A 




NHP 1 




si 



In the above reaction schemes 3 and 4, 

the protecting groups P and P f independently of one another 
represent the same amino-protecting group as defined for P 
in connection with the compound of formula (III') and can be 
identical with or different from each other; and 

Py represents pyridine. 

The process depicted in the reaction schemes 3 and 4 will be 
specifically explained hereinafter. 

According to the reaction scheme 3, first a cyano ester [1] 
having a protected amino group can be reacted with sodium ethox- 
ide in a solvent such as ethanol to obtain a 3-keto-4- 
cyanopyrrolidine [2]. The resulting cyanopyrrolidine [2] is 
reduced with hydrogen gas in the presence of a platinum catalyst 
to prepare an aminoalcohol [3]. In this case, the cyanopyrroli- 
dine [2] may be reduced by means of other reductant to prepare 
the aminoalcohol [3], For example, the ketone and cyano groups 
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can be reduced with lithium aluminumhydride (LAH) , sodium borohy- 
dride-cobalt chloride complex (NaBH 4 -CoCl 3 ) or lithium borohy- 
dride(LiBH 4 ) . Alternatively, the aminoalcohol {3 3 'can be syn- 
thesized by reducing first the ketone group to a hydroxyl group 
by means of sodium borohydride(NaBH 4 ) and then reducing the cyano 
group by lithium aluminum hydride (LAH) . Then, the amino group 
of the aminoalcohol [3] thus prepared is selectively protected to 
obtain a protected amine [4], which is then treated with sulfur 
trioxide(S0 3 ) -pyridine mixture in dimethylsulf oxide solvent (see, 
gj Parikh, J.R. and Doering, w. v. E. J. Am. Chem. Soc. 1967, 89, 
5505) , or oxidized with other oxidant, to prepare a ketone com- 
pound [5]. The resulting ketone compound [5] is then reacted 
with a O-substituted hydroxyamine of formula R 2 ONH 2 to obtain the 
desired substituted oxime compound [6], which can be deprotected 
by means of a suitable method selected depending on the kind of 
P rotectin g group to obtain the desired oxime compound (III) 
wherein R 3 and R 4 are hydrogen, i.e. the compound of formula 
(Ill-a). 

Alternatively, according to the method depicted in the 
reaction scheme 4, the ketone compound [5] is reacted with hy- 
droxyamine to obtain the desired oxime compound [7] and the 
compound [7] is reacted with a suitable electrophilic compound of 
formula R 2 X which can introduce the desired R 2 group, in the 
presence of a base to prepare the oxime derivative of formula 
[6], which is then deprotected by means of a suitable method 
selected depending on the kind . of protecting group in the same 
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manner as in the reaction scheme 3 to prepare the desired oxime 
compound (III-a) • 

The compound of formula (III) wherein R 3 and R 4 of amino- 
methyl group present on 4 -position of pyrrolidine are other than 
hydrogen, i.e. the compound of formula (Ill-b) , can be prepared 
by the following reaction scheme 5. 

Reaction Scheme 5 




[3] [8] [9] 




In the above reaction scheme, 



R 3 1 and R 4 ! represent the same meaning as defined for R 3 and R 4 
in connection with the compound of formula (I) , provided 
that they cannot be hydrogen. 

According to the method of reaction scheme 5, first- the 



f 



Is 



amine compound [3] is treated with C ] _-C 3 aldehyde and then re- 
duced to obtain a substituted amine compound [8] and the result- 
ing amine compound [8] is treated with sulfur trioxide (SO^ ) - 
pyridine mixture in dimethyl sulfoxide solvent, or oxidized with 
other oxidant, to obtain a ketone compound [9] . The resulting 
ketone compound [9] can be treated in the same manner as in the 
method for treating ketone compound [5] in the reaction schemes 3 
and 4 to synthesize the desired compound of formula (Ill-b) . 

The 7- (4-aminomethyl-3-methyloxyiminopyrrolidin-l-yl) -1- 
cyclopropyl - 6 - f luoro-4 -oxo-1 , 4 -dihydro- 1 , 8 -naphthyridine-3 -car- 
boxylic acid methanesul f onate can be prepared by adding the 



13 
1 i 

methanesul fonic acid to the corresponding quinolone carboxylic 

ji 

* i 3 
1* 



acid compound in an amount of 0.95 to 1.5 times molar amount with 
respect to the quinolone carboxylic acid compound, or by adding 
rjj the same amount of the methanesulf onic acid which is already 
feij dissolved in a solvent to the quinolone carboxylic acid compound. 
Although solvents suitable for the above preparation include C^- 
C 4 haloalkanes, C^-Cg alcohols and water, a solvent selected from 
the group consisting of dichloromethane , chloroform, 1,2-dichlo- 
roe- thane, methanol, ethanol, propanol, and water is preferred. 
If necessary, the quinolone carboxylic acid compound in a solvent 
may be heated to dissolve the former before the methanesulf onic 
acid is added. If the quinolone carboxylic acid compound- 
solution exists as a suspension, acid may be added to the suspen- 
sion to obtain a thoroughly transparent solution. The resulting 
reaction mixture is stirred fori to 24 hours at a temperature of 
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-10 to 40°C or is allowed to stand, then the product is obtained 
as a solid according as the solubility of the product decreases. 
The methanesulf onate can also be obtained in a high yield by 
removing the solvent used under reduced pressure. 

The hydrates of the methanesulf onate of the present inven- 
tion may easily be prepared by means of conventional methods well- 
kown in the art to which the present invention pertains. Partic- 
ularly, the different hydrates may be prepared merely by changing 
recrystallization conditions. 

The synthetic methods as described above will be more spe- 
cifically explained in the following preparation examples. 

The present invention also provides an antibacterial compo- 
sition comprising the novel compound of formula (I), as. defined 
above, or a pharmaceutically acceptable salt thereof as an active 
component together with a pharmaceutically acceptable carrier. 
When such antibacterial composition is used for clinical purpose, 
it may be formulated into solid, semi-solid or liquid pharmaceu- 
tical preparations for' oral, parenteral or topical administration 
by combining the compound of formula (I) with a pahrmaceut ically 
acceptable inert carrier. The pharmaceutically acceptable inert 
carrier which can be used for this purpose may be solid or liq- 
uid. The solid or semi-solid pharmaceutical preparation in the 
form of powders, tablets, dispersible powders, capsules, cachets, 
suppositories and ointments may be prepared in which case solid 
carriers are usually u se cL The solid carrier which can be used 
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is preferably one or more substances selected from the group con- 
sisting of diluents, flavouring agents, solubilizing agents, 
lubricants, suspending agents, binders, swelling agents, etc. or 
may be encapsulating substances. In the case of powder prepara- 
tion, the micronized active component is contained in an amount 
of 5 or 10 to 70% in the carrier. Specific example of the 
suitable solid carrier includes magnesium carbonate, magnesium 
stearate, talc, sugar, lactose, pectine, dextrin, starch, gela- 
tin, tragaganth, methylcellulose, sodium carboxymethylcellulose, 
low boiling wax, cocoa butter, etc. Because of their ease in 
administration, tablets, powders, cachets and capsules represent 
the most advantageous solid preparation for oral administration. 

The liquid preparation includes solutions, suspensions . and 
emulsions. For example, the injectable preparation for parent- 
eral administration may be in the form of water or water- 
propyleneglycol solution, of which isotonicity, pH and the like 
can be adjusted to be suited for the physiological condition of 
living. body. The liquid preparation can also be prepared in the 
form of a solution in aqueous polyethyleneglycol solution. The 
aqueous solution for oral administration can be prepared by 
dissolving the active component in water and adding a suitable 
coloring agent, flavouring agent, stabilizer and thickening agent 
thereto. The aqueous suspension suitable for oral administra- 
tion can be prepared by dispersing the micronized active compo- 
nent in viscous substances such as natural or synthetic gum, 
methylcellulose, sodium carboxymethylcellulose and other known 
suspending agent . 
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It is especially advantageous to formulate the aforemen- 
tioned pharmaceutical preparations in dosage unit form for ease 
of administration and uniformity of dosage. Dosage unit forms 
of the preparation refer to physically discrete units suitable as 
unitary dosage, each unit containing a predetermined quantity of 
the active component calculated to produce the desired therapeu- 
tic effect. Such dosage unit form can be in the packaged form, 
for example, a tablet, a capsule or a powder filled in vial or 
ampule, or an ointment, gel or cream filled in tube or bottle. 

Although the amount of the active component contained in the 
dosage unit form can be varied, it can be generally adjusted 
within the range of 1 to lOOmg depending on the efficacy of the 
selected active component. 

V7hen the active compound of formula (I) of the present 
invention is used as a medicine for treatment of bacterial infec- 
tions, it is preferably administered in an amount of about 6 to 
14 rag per kg of body weight at the first stage. However, the 
administration dosage can be varied with the requirement of the 
subject patient, severity of the infections to be treated, the 
selected compound and the like. 

The preferred dosage suitable for a certain condition can 
be determined by a person skilled in this art according to a 
conventional manner. In general, the therapeutic treatment is 
started from the amount less than the optimal dosage of the 
active compound and then the administration dosage is increased 




little by little until the optimal therapeutic effect is ob- 
tained. As a matter of convenience, the total daily dosage can 
be divided into several portions and administered over several 
tiroes - 

As mentioned above, the compound of the present invention 
shows a potent and broad spectrum antibacterial activity against 
various pathogenic organisms including gram-positive and gram- 
negative strains. The antibacterial activity of the present 
compound against gram-negative strains is comparable to or higher 
than that of the known antibacterial agents (for example, cipro- 
floxacin) , and particularly, the antibacterial activity of the 
present compound against gram-positive strains is far superior to 
that of the known antibacterial agents. In addition, the 
present compound also exhibits a very potent antibacterial activ- 
ity against the strains resistant to the known quinolone com- 
pounds . 

In view of the pharmacokinetic properties, the compound of 
the present invention has a high water-solubility and thus can be 
well absorbed in the living body, in comparison with the known 
quinolone compounds, to show a very high bioavailability. The 
biological half life of the present compound is far longer than 
that of the known quinolone compounds, and therefore,, the present 
compound can be administered once a day to be suitably used as an 
antibacterial agent. 

Moreover, since the compound according to the present inven- 
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tion is less toxic, it can be effectively used for prophylaxis 
and treatment of diseases caused by bacterial infections in warm- 
blooded animals including human being.. 

The present invention will be more specifically explained in 
the following examples. However, it should be understood that 
the following preparations and examples are intended to illus- 
trate the present invention and not to limit the scope of the 
present invention in any manner. 

Preparation 1 

51 Synthesis of f 2-cvano-ethvlamino) acetic acid ethyl ester 



OCH 2 CH 3 

~ V T 

70Y, H 0 




p 139. 6g (l mole) of glycine ethyl ester hydrochloride was 

dissolved in 80ml of distilled water and to this solution was 
added 230ml of an aqueous solution of 67. 3g (1.2 mole eg.) of 
potassium hydroxide. Then, 106. 2g (.2 mole eq.) of acrylonitrile 
was added to the reaction solution while heating and stirring at 
50 to 60°c. The reaction mixture was stirred for 5 hours with 
heating and then the organic layer was separated. The aqueous 
layer was extracted with ethyl ether and the extract was combined 
with the organic layer as separated above. The combined organic 
layer was dried over anhydrous magnesium sulfate and filtered. 
The filtrate was concentrated under reduced pressure to remove 
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the solvent. The residue was distilled under reduced pressure 
(100 to 150°C/10. 25torr) to obtain 65. 6g (Yield: 48%) of the 
title compound. 

% NiMR (CDC1 3 , ppm) : 6 4.20(2H, q) r 3.48 (2H, s) , 

2.96(2H, t) , 2.54(2H, t) , 1.30(311, t) 
MS (FAB, m/e) : 157 (M+H) 

Preparation 2 

Synthesis of 4-cvano-l- ( N-t-butoxvcarbonvl) -pyrrolidin-3-one 





N— Boc 



In the above formula and the following, Boc represents t- 
E| butoxycarbonyl . 29g (0.186 mole) of the compound prepared in 
Preparation 1 was dissolved in 200ml of chloroform and. the re- 
*3. suiting solution was introduced into a 1 L flask. Then, 45g 
(1.1 mole eq.) of di-t-butoxycarbonyldicarbonate was added there- 
to and the reaction mixture' was stirred for 17 hours at room 
temperature. The reaction solution was concentrated and the 
residue was diluted with 250ml of absolute ethanol. The result- 
ing solution was added to sodium ethoxide (NaOEt) solution pre- 
pared by adding 6g of metal sodium (Na) turnings to 220ml of 
absolute ethanol, under refluxing and heating. The reaction was 
continuously conducted for further one hour under refluxing with 
heating. The reaction solution was concentrated under reduced 
pressure and the residue was diluted with water and then washed 
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with methylene chloride. The aqueous layer was adjusted with IN 
HC1 to pH 4 and extracted with ethyl acetate- The extract was 
dried over anhydrous magnesium sulfate and then filtered. The 
filtrate v/ a s concentrated to obtain a stoichiometric amount of 
the title compound in a crude state* 

1 H NI'R (CDCI3, ppm) : S 4.5-3.5(5H, m) , 1.5(9H, s) 
MS (F/,b, m/e) : 211 (M+H) 

Preparation 3 

synthesis of 4-aminoTnethvl-l- f N-t-butoxvc arbonvl) PYrrolidin-3-oI, 
hydrochlor ide 




HO 

i— Boc 



HCI 



3g (m mmole) of the compound prepared in Preparation 2 was 
dissolved in the mixture of 3 57ml of absolute ethanol and 7ml of 
chloroform and the resulting solution was introduced "into a 
flask. . Then, a catalytic amount of platinum oxide(Pt0 2 ) was 
added thereto. After air was removed from the reaction flask 
under reduced pressure , the reaction mixture was stirred for 17 
hours at room temperature with blowing up the hydrogen gas from a 
balloon rilled with hydrogen gas. The reaction solution was 
filtered and the filtrate was concentrated to obtain a stoichio- 
metric amount of the title compound. 

X H liriR (CDCl,, ppm) : S 8.0(2H, bs) , 3 .5-2.0 (7H, m) , 
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3.3(2H, s) , 1.38(9H, s) 
MS (FAB, m/e) : 217 (M+H) 

Preparation 4 

Synthesis of 4-fN-t-but o xvcarbonvl) aminomethvl-l- rw-t-butoxvcar- 
bonvl) pyrrol id in-3-ol 



HO 

I N-Boc 
BocHN^A-/ 



Method A : 



20g (0.094 mole) of the compound prepared in Preparation 3 
was dissolved in the mixture of 456ml of dioxane and 268ml of 
distilled .water and the resulting solution was adjusted with IN 
aqueous sodium hydroxide solution to pH 9. Then, 30. 9g (1.5 
mole eq.) of di-t-butoxycarbonyldicarbonate was added thereto, 
and the reaction mixture was stirred for 30 minutes at room 
temperature and concentrated under reduced pressure. The resi- 
due was diluted with methylene chloride. After adding water to 
the reaction solution, the organic layer was separated and the 
aqueous layer was acidified to pH 4 and then extracted with 
methylene chloride. The extract was combined with the organic 
layer as separated above and the combined solution was dried over 
anhydrous magnesium sulfate and- concentrated. The residue was 
purified with column chromatography to obtain 17g (Yield: 57%) of 
the title compound. 
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1 H NMR (CDC1 3 , ppm) : S 4.95(1H, El) , 4.1(1H, m) , 3.5(2H, m) , 

3.3-3. 0(4H, IE), 2.1(1H, m) , 1.45(18H, s) 
MS (FAB, m/e) : 317 (M+H) 

Method B : 

lOg (0.047 mole) of the compound prepared in Preparation 2 
was introduced into a 1 L flask and then dissolved by adding 
500ml of dry tetrahydrof uran. This solution was cooled to -3°C 
under ice-sodium chloride bath and then 3.8g (0.094 mole) of 
m lithium aluminumhydride (LAH) was added portionwise thereto over 

Iq 20 minutes. After the addition is completed, the reaction 

f j 

H mixture v/as stirred for one hour under ice-water bath. When the 

\i 

^ reaction is completed, 4ml of water, 4ml of 15% aqueous sodium 

m 

p hvdroxide .solution and 12ml of water were carefully and succes- 

f=% •* 

sively added to the reaction mixture. The whole mixture was 

i 

^\ vigorously stirred for 3 hours at room temperature and lOg of 
y anhydrous magnesium sulfate was added thereto. This mixture was 
stirred and then filtered, and the filtrate was concentrated to 
stoichiometrically obtain the product. The resulting product 
v/as diluted with 200ml of dioxane-water (2:1 by volume) and 12. 3g 
(0.056 mole) of di-t-butoxycarbonyldicarbonate was added thereto 
at room temperature. The reaction solution was stirred for one 
hour at room temperature to complete" the reaction and then con- 
centrated. The residue was diluted again with ethyl acetate, 
washed with saturated aqueous sodium chloride solution, dried 
over anhydrous magnesium sulfate and filtered. The filtrate was 
concentrated and the residue was then purified with column 
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chromatography using hexane-ethyl acetate (2:1 by volume) eluant 
to obtain 8.2g (Yield: 55%) of the title compound. 

Method C : 

210g (1 mole) of the compound prepared in Preparation 2 was 
dissolved in 4 L of methanol and this solution was introduced 
into a 6 L reaction vessel equipped with a thermometer. The 
internal temperature of the reaction vessel was cooled to 10°C 
under dry ice-acetone bath. 76g (2 mole) of sodium borohydride 
£& (NaBH 4 ) was added portionwise thereto over 1.5 hours while main- 
13 taining the internal temperature of the vessel at 10 to 13°C. 



j J 



^ After the addition is completed, the reaction mixture was stirred 
3? for further 3 0 minutes at the same temperature so that all the 
ketone can be reduced to alcohol. Then, 243g (1 mole) of cobalt 
chloride hydrate was added thereto over 10 minutes. When the 
reaction is completed, the resulting solid complex was dissolved 
in 4 L of ammonia water and this solution was diluted with_ 8 L of 
water and then extracted with ethyl acetate. The organic layer 
was washed with saturated saline, dried over anhydrous magnesium 
sulfate and filtered. The filtrate was concentrated and mixed 
with the mixture of 1.5 L of dioxane and 0;5 L of distilled 
water. 212g of di-t-butoxycarbonyldicarbonate was added thereto 
and the whole mixture was stirred for* 2 hours at room tempera- 
ture. After the reaction is completed, the reaction mixture was 
concentrated under reduced pressure, diluted again with dichloro- 
methane, washed with water, dried over anhydrous magnesium sul- 
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fate and then filtered. The filtrate was concentrated and then 
purified with silica gel column chromatography (eluant: hexane- 
ethyl acetate 2:1 by volume) to obtain 202g (Yield; 64%) of the 
title compound. 

Method D : 

lOg (0.047 mole) of the compound prepared in Preparation. 2 
was introduced into a 1 L flask and dissolved by adding 500ml of 
methanol. This solution was cooled down under ice bath and 3.6g 
(0.094 mole) of sodium borohydride was added portionwise thereto 
over 2 0 minutes. The reaction mixture was stirred for further 
3 0 minutes to complete the reaction, and then concentrated under 
reduced pressure, diluted with ethyl acetate, washed with water,., 
dried over anhydrous magnesium sulfate and then filtered. The 
filtrate was concentrated to obtain the compound in which the 
desired ketone group is reduced to an alcohol. 10. lg (0.047 
mole) of the resulting alcohol compound was dissolved in 200ml of 
dry tetrahydrofuran and this solution was cooled down to -5°C 
under ice-salt bath. 2.6g (0.066 mole) of lithium aluminumhy- 
dride was added thereto over 20 minutes. The reaction mixture 
was stirred for further 3 0 minutes at the same temperature to 
complete the reaction, and then 2.6ml of water, 2.6ml of 15% 
sodium hydroxide and 7.8ml of water were added in order thereto. 
This mixture was stirred for one hour at room temperature. 
After adding 6g of anhydrous magnesium sulfate, the mixture was 
stirred for further 3 0 minutes and filtered. The filtrate was 
concentrated to obtain the product. The resulting product was 




diluted with 200ml of dioxane-vater (2:1 by volume) and 12. 3g 
(0.056 mole) of di-t-butoxycarbonyldicarbonate was added portion- 
wise thereto. The mixture was stirred. for 30. minutes to com- 
plete the reaction, and then concentrated, diluted with ethyl 
acetate, washed with saturated saline, dried over anhydrous 
magnesium sulfate and then filtered. The filtrate was concen- 
trated and the residue vas^ purified with column chromatography to 
obtain 12. 3g (Yield: 83%) of the title compound. 

Preparation 5 

Synthesis of 4- fN-t-butoxvcarbonvl) aminomethyl-1- (N-t-butoxvcar- 
bonvl) pyrrol id in-3 -one 



BocHN 




14g (0.044 mole) of the compound prepared in Preparation 4 
was dissolved in 64ml of dimethylsulf oxide and 18 -5ml (3. mole 
eq.) of triethylamine was added thereto. This mixture was 
cooled down under ice bath.. When the wall of reaction flask 
begins to freeze, 12. 7g (1.8 mole eq.) of pyridine-sulf ur triox- 
ide(Py-S0 3 ) oxidant was added portionwise thereto.. After the 
addition is completed, the ice bath was removed and the reaction 
solution was stirred for 3 hours at room temperature,, diluted 
with water and then extracted with ethyl acetate. ; The extract 
was dried over anhydrous magnesium sulfate and concentrated to 



stoichiometrically obtain the title compound in a crude state* 

1 H NMR (CDC1 3/ ppm) : 6 4.95(1H, bs) , 4.15-2.7(6H, m) , 2.8 



MS (FAB, m/e) : 315 (M+H) 
Preparation 6 

Synthesis of 1- f N-t-butoxvcarbonvl ) -4- ( N-t-butoxvcarbonyl) amino- 
raethvl-pvrrolidin-3-one oxime 



300mg of the compound prepared in Preparation 5 was dis- 
solved in the mixture of 6ml of 95% ethanol and 3ml of tetrahy- 
drof uran (THF) and this solution was introduced into a 30ml reac- 
tion vessel. 232mg (3.5 mole eq.) of hydroxyamine hydrochloride 
(NH 2 0H-HC1) was added thereto and then 231mg (3.5 mole eq.) of 
sodium hydrogen carbonate dissolved in 1.5ml of distilled water 
was added. The reaction mixture was stirred for 40 minutes at 
40°C under oil bath to complete the reaction, cooled down and 
then concentrated under reduced pressure. The residue was 
diluted with methylene chloride, washed with saturated aqueous 
sodium chloride solution, dried over anhydrous magnesium sulfate 
and then filtered. The filtrate was concentrated and the resi- 
due was subjected to silica gel column chromatography eluting 
with hexane-ethyl acetate (1:1 by volume) to obtain 230mg 
(Yield: 73%) of the title compound. 



(1H, br), 1.45(9H, s), 1.40(9H, s) 




HON 



N— Boc 
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^ NMR (CDC1 3 , ppm) : S 9.70(1H, bs) , 5.05(1,. bs) , 4.2(2H, 

br), 3.83(1H, m) , 3.5-3.2(3H,m) , 3.0(1H, 
m) , 1.42(18H, s) 

MS (FAB, m/e) : 330 (M+H) 

Preparation 7 

Synthesis of 1- fN-t-butoxvcarbonvl) -4- fN-t-butoxvcarbonvl) amino- 
Tnathvl-pvrrolidin-3-one-benzyloxirae 



BnON 

| N— Boc 



/-u\\ w BocHN^ /^^ 



659mg of the compound prepared in Preparation 6, 193mg of 

tetra-n-butylammonium bromide and 855mg of benzyl bromide were 

added to 15ml of dichloromethane and then 5ml of 15%. aqueous 
03 

% sodium hydroxide solution was added thereto* The reaction 
mixture was stirred for 30 minutes at room temperature. The 
organic layer was separated, dried over anhydrous magnesium 
sulfate and filtered. The filtrate was distilled under reduced 
pressure and the residue was purified with glass column chroma- 
tography to obtain 776mg (Yield; 92%) of the title compound. 

1 H NMR (CDC1 3 , ppm) : 6 7.33 (5H, m) , 5.13 (2H, s) , 4.92 (IK, 

m) , 4.13(2H, m) , 3.76(1H, m) , 3.41(1H, 
m) , 3.25(2H m) , 3.02(111, m) , 1.50(9H, 
s) , 1.49(9H, s) 
MS (FAB, m/e) : 420 (M+H) 
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p-rpparations 8 to 17 

The amine compounds listed in the following Table 1 were 
prepared according to the same procedure as Preparation 7 except 
that the corresponding benzylbromide derivatives having R 2 struc- 
ture as presented in the following Table 1 are used instead of 
benzylbromide . 



R 2 ON 

Tn-Boc 
BocHN^A^ 
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Table 1- Preparations 8 to 17 



Prep. 


R 2 


NMR(CDC1 3 ), 5{ppm) 


FAB 
MS(M+H) 


8 


4-nitrobenzyl 


8 2f2H ml . 7 4t2H.m\. 5.2(2H,e), 4.9{1H, 
s), 4.2(2H,m), 3.8{lH,m), 3 .5-3 .2 (3H,m) , 
3.0(lH,m), 1.5{18H,s) 


465 


9 


4-methoxybenzyl 


7.3(211,111), 6.9(2H,m), 5-0(2H,s), 4.9(1H, 
s), 4.1(2H,m), 3.8(3H,s), 3.75(lH,m), 
3-S-3.0<4H,m), 1.45(18H,s) 


450 


10 


4-f luorobenzyl 


7 3(2Hml, 7.0{2H,m), 5.0{2H,s), 4.8(1H, 
br), 4.2(2H,m), 3.9<lH,m>, 3.4(3H,m), 
3.0{lH,m), 1.46(18H,s) 


438 


11 


4-t-butylbenzyl 


7 d-7 2 t 4H ml- 5.1f2H,s), 5.0I1H.S)/ 
4.1<2H,m), 3.8(lH,m), 3 . 6-3 - 0 ( 4H,m) , 
1.45(18H,s), 1.3(9H,8) 


476 


12 


2-cyanobenzyl 


7 8-7 3(4H.m), 5.3(2H,s), 5.0(lH,bs), 
4.2(2H,s), 3-9{lH,m), 3 . 6-3 . 2 ( 3H, ra) , 
3.0<lH,s), 1.5{18H,s) 


445 


13 


3-pyridylmethyl 


8 6f2*H ml. 7 . 7 ( 1H , ml . 7.3(lH,m), 5.1(2H, 
s), 4.9<1H,S), 4.1{2H,m), 3-8(lH,m), 
3.6-3.2(3H,m), 3.0<lH,m), l.S<18H,s) 


421 


14 


■X? 


7.4{2H f m) / 6.5(lH,m), 4.9(2K,s), 
4.9(lH,s), 4.1<2H,m), 3.8<2H,m), 
3 2f3H ml. 1.5fl8H,s) 


410 


15 




7.7(2H,m), 7.2(lH,m), 5.5(lH,s), 
5.0{lH,s), 4.2(2H,tn), 3.8(lK,ra), 
3.6-3.1(4H f m), 1.5(18H,s) 

i 

! 


495 


16 




1 

1. 

j 6.9<3H,m), 6-0(2H,m), 5.0(3H,m), 
! 4.1<2H,m), 3.8(lH,m), 3 . 6-3 .2 ( 3H,m) , 
3.0(lH,m), 1.5(18H,s) 


464 


17 


COOH 


7.3-7.0<3H,m) , 6.8<lH,s), 5.1(lH,s), 
4.2(2H,ra), 3.8(lH f m), 3.5-3. 0(4H,m) , 
1.6-1.4<27H,s) 


496 
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Preparation 18 

Synthe sis of 4-aminomethvl-Dvrrolidin-3-one-benzvloxime dihvdro- 
chloride 



BnON 



N H • 2HCI 



20ml of methanol was cooled down to 5°C and then 10ml of 
acetyl chloride was slowly added thereto* This mixture was 
stirred for 30 minutes and 990mg of the compound prepared in 
Preparation 7, which is dissolved in 10ml of methanol, was added 
thereto. The reaction mixture was stirred for 50 minutes at 
room temperature and concentrated under reduced pressure. The 
residue was washed with ethyl acetate and dried to obtain 643mg 
(Yield: 94%) of the title compound as a yellow solid. 

X H NHR (DMSO-d 6 , ppm) : 6 10.0(1H, m)., 8.35 (2H, m) , 7.40(5H, 

m), 5.18(2K, s), 4.00(2H, m) , 3.69(1H, 
m) , 3,40(2H, m) , 3.12(2H, s) 
MS (FAB, m/e) : 220 (M+H) 

Preparations 19 to 28 



The compounds listed in the following Table 2 were prepared 
from the amine compounds prepared in Preparations 8 to 17 accord- 
ing to the same procedure as Preparation 18. 



R 2 ON 



NH-2HCI 
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Table 2. Preparations 19 to 28 





2 


NMR(CDC1 3 ), 5{ppm) 


FAB 

MS(M-i-H) 


19 


4-nltirobenzyl 


10.3-10.1(2H,s), 8.3(3H,s), 8,2(2H,d), 
7.7<2H,d), 5.3<2H,s), 4.1(2H,m), 3.7(1H, 
m), 3.4(2H,m), 3.1<2H,m) 


265 


20 


4-methoxybenzyl 


10.2-10.0<2H,s), 8.4(3H,s), 7.3(2H,d), 
6.9<2H,d), 5.0(2H,s), 3.9{2H / m) / 3.73(3H, 
a), 3.7(lH,m), 3.4(2H,m), 3.1{2H,m) 


250 


0 1 

Z JL 


4- f luorobenzvl 


10.2<2H,s), 8.4(3H,s), 7-3(2H,m), 7.2(2H, 
m), 5.1(2H,s), 3-9(2H,m), 3.7(lH,ra), 
3.4{2H,tn), 3.1(2H,m) 


238 




4— t— butylbenzyl 


10.2(2H,s), 8-4<3H,s), 7 . 4-7 .3 ( 4H,m) , 
5.1(2H,s), 3.9(2H,m), 3.7{lH,ra), 3.2 
(2H,m), 3.1(2H, m) , 1.3(9H,s) 


276 


23 


2-cyanobenzyl 


10.2-10.0<2H,s), 8.2<3H,s), 7.9-7. 5<4H, 
m), S.3(2H,s), 4.0{2H,m), 3.7(lH,m), 
3.2(2H,ra), 3.1(2H,m) 


245 


24 


3-pyridylmethyl 


10.3(lH,s), 10.1(1H,b), 8.9(lH,s), 8.8 
<lH,m), 8.5(lH,d), 8.4(3H,m), 8.0<lH,m), 
5.4(2H,s), 4.0<2H,m), 3.7(lH,m), 3.4 
(2H,m), 3.1(2H,m) 


221 

1 


25 




10.3(2H,s), 8.4(3H,s), 7.6(lH,s), 
6.4(lH,s), 5.0<2H,s), 4.0(2H,ra), 
3.8(lH,m), 3.4(2H,m), 3.1(2H,ra) 


210 


26 




10.3(2H,s), 8.3<3H,s), 8.1(lH,ra), 7.9 
(lH,m), 7.4<lH,m), 5.5{2H / s) f 4.1(2H,m), 
3-9(lH,m), 3.14(2H,m), 3.1(2H,m) 


295 ] 

I 


27 




10.2(2H,s), 8.3<3H,s), 7.0<3H,m), 6.3 
(2H,s), 5.3(2H,m), 4.1<2H,m), 3.9(lH,m), 
3.4-3.2(2H,m), 3.1(2H r m) 


264 


23 


(T^° H 

COOH 


10.3-10,2(2H,s), 8.4(3H,s), 8.0-7.3(3H, 
m), 7.0(lH,s), 4.2(2H,m), 3.8(lH,m), 
3.5-3.2(3H,m), 3.0(lH,m) 


296 
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Preparation 29 

Svnthes is of 1- ( N-t-butoxvcarbonvl ) -4- (N-t-buto xvcarbonvH amino- 
Tnethvl-pvrrolidin-3-one t-butvloxime 



tBuON 




N— Boc 



BocHN, 



300mg of the compound prepared in Preparation 5 was dis- 
solved in the mixture of 6ml of 95% ethanol and 3ml of tetrahy- 
drofuran(THF) and this solution was introduced into a 30ml reac- 
tion vessel. 487mg (3.5 mole eq.) of o-t-butylhydroxyamine 
hydrochloride was added thereto and then 281mg (3.5 mole eg.) of 
sodium hydrogen carbonate dissolved in 1.5ml of distilled water 
was added. The reaction mixture was stirred for 4 0 minutes at 
40°C under oil bath to complete the reaction, and then cooled 
down, concentrated under reduced pressure, diluted with methylene 
chloride, washed with saturated aqueous sodium chloride solution, 
dried over anhydrous magnesium sulfate and then filtered; The 
filtrate was concentrated and the residue was subjected to silica 
gel column chromatography eluting with hexane-ethyl acetate (1:1 
by volume) to obtain 235ng (Yield: 80%) of the title compound. 

X H NMR (CDC1 3 , ppm) : 6 5.10(1H, bs) , 4.05(2H, s) , 3.71(1H, 

dd) , 3.43(lH r br) , 3.2(2H, m) , 3.0 (1H, 
m) , 1.42(13H, s) , 1.30(9H, s) 

MS (FAB, m/e) : 3 86 (M+H) 



• 



Synthesis of l-fN-t-butoxvcarbonvl> -4- (N-t-butoxycarbonvll amino- 
Tnethv.l-pvrrolidin-3-one 3-butvnvloxime 



° 1 N-Boc 



BocHN 




A. Synthesis of 3-butynyl hydroxy lamine 

0.35g (5 mmole) of 3-butynol, 0.86g (5.25 mmole) of N- 
hydroxyphthalimide and 1.44g (5.5 mnole) of triphenylphosphine 
were dissolved in 15ml of dry tetrahydrof uran, and then 1.05g (6 
nmole) of diethy lazodicarboxy late, was added thereto over 30 
minutes. . The mixture was stirred for 10 minutes at room temper- 
ature and then distilled under reduced pressure to remove the 
solvent. To the residue was added 50ml of ethyl acetate-hexane 
(1:1 v/v) . The precipitated solid material was filtered off and 
the filtrate was concentrated. The residue was purified with 
column chromatography (hexane-ethyl acetate 9:1 v/v). The re- 
sulting white solid [0.54g, Yield 50%, 1 H NMR (CDCI3, ppm) : S 
7.85(2H, m) , 7.75(2H, m) , 4.2(2H, t) , 2.8(2H, dd), 2.5(2K, dd) , 
2.1(1H, s), FAB MS(POS) : [M+H] + = 216] was dissolved in 12ml of 
methylene' chloride, and 0.25g (5 mmole) of hydrazine hydrate 
diluted with 4ml of methanol was' added dropwise thereto. The 
solid precipitate was filtered off and the filtrate was concen- 
trated at low temperature under reduced pressure to obtain. 0.2g 
(Yield: 93%) of the title compound. 
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% NMR (CDC1 3/ ppm) : S 9.5(2H, br) , 4,5 (2H, t) , 2.8(2H, m) , 

2.4(2H, a), 2.05(1H, s) 
MS (FAB, m/e) : 86(M+H) + 

B. Synthesis of the title compound 

0.4 5g (1.43 mmole) of the compound prepared in Preparation 5 
and 0.2g (2.35 mmole) of 3-butynyl hydroxyamine were dissolved in 
5 ml of methanol and the reaction was conducted for 12 hours at 
60°C. The reaction solution was concentrated under reduced 
pressure and the residue was subjected to column chromatography 
(ethyl acetate-hexane 1:4 v/v) to obtain 0.59g (stoichiometric 
amount) of the title compound. 

X H NMR (CDC1 3 , ppn) : 8 5.0(1H, m) , 4.15(2H r t) , 4.0(2H, s) , 

3.75(1H, m) , 3.6-3.2(3*1, m) , 3.0(1H, m) , 
2.5(2H, m) , 2.0(1H, s) , 1.45(18H, s) 

FAB MS (POS) : 382(M+H) + 

Preparations 31 to 36 

The amine compounds listed in the following Table 3 were 
prepared according to the same procedure as Preparation 3 0 except 
that the corresponding alcohol derivatives having R 2 structure as 
represented in the following Table 3 are used instead of 3-buty- 
nol. 



R 2 0N 
BocHN 
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Table 3. Preparations 31 to 36 



ill 

Ui 



pi 



pjrep . 






FAB 
MS(M+H) 


31 


isoproDy 1 


5.0(lH,br), 4.1(2H,s), 4.0(lH,m), 3.4 
1.55(13H,s), 1.0{6H,d) 


372 


32 


cyclobuty 1 


4.7(lH,m), 4.2(2H,s), 3.8<lH,m), 3.4(1H, 
(2H,m), 1.8(lH,ra), 1.6(lH,m), 1.5(18H,s) 


384 


33 


cvcloopnt*vl 


4.7(lH,m), 4.1{2H,ra), 3.7(lH,m), 
• ** ^ j.n, m j , J • J ( , m J f j.U{JLn / in) , 
1.8(4H,m), 1.7(4H,ra), 1.6(18H,9) 


398 


34 




5.0-4.8(lH,m) , 4 . 3-3 . 7 { 6H, m) , 3.3<2H,m), 
3.0(18,01), 2.1(2H,m), 1.5(18H,s), 
1.3{2H,m) 




35 


cyclopropyl- 
methyl 


5.1(lH,br), 4.1(2H,m), 3.9(2H,m), 3.3(1H, 
m), 3.5{lH,rrO, 3.3<2H,m), 3.0(lH,m), 1.5 
(188,5), l.l(lH,m), 0.6(2H,s), 0.3(2H,s) 


334 


36 


isobutyl 


5.05(lH,br), 4.15(2H,s), 4.1(2H,d), 
3.6(2H,m), 3.3(lH,ra), 3.0(2H,m), 
2.5<lH,m), 1.5(18H,s), 1.05(6H,d) 


386 



Preparation 37 

Synthesis of 1- fN-t-butoxvcarbonvl) -4- fN-t-butoxvcarbonvl) amino- 
Kethvl-Dvrrolidin-3-one orooarcryl oxirae 



1 N-Boc 
BocHN^/^- 7 " 



6S9mg of the compound prepared in Preparation 6, 193mg of 
tetra-n-butylammonium bromide and 8S5mg of propargyl bromide were 
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added to 15ml of dichloromethane, and 5ml of 15% aqueous sodium 
hydroxide solution was added thereto. This mixture was stirred 
for 30 minutes at room temperature. The organic layer was 
separated, dried over anhydrous magnesium sulfate and then fil- 
tered. The filtrate was distilled under reduced pressure and 
the residue was purified with glass column chromatography to 
obtain 776mg (Yield: 92%) of the title compound. 

% NMR (CDC1 3/ ppm) : 6 4.92(1H, m) , 4.13(2H, m) , 3.76(1H, 

m) , 3.41(1H / m) , 3.25(211, m) , 3.02(1H, 
m) , 1.50(9H, s) , 1.49(9H, s) 

MS (FAB, m/e) : 368 (K+H) 

Preparations 38 and 39 

The amine compounds listed in the following Table 4 were 
prepared according to the same procedure as Preparation 3 7 except 
that the corresponding alkyl derivatives having R 2 structure as 
represented in the following Table 4 are used instead of- pro- 
pargyl. 

R 2 0N 

^5>0^ i N-Boc 



BocHN. 



^5 
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Table 4. Preparations 38 and '39 




Prep. 


R 2 


X H KMR(CDC1 3 ), 6(ppm) 


FA3 
KSJM+H) 


38" 


methoxymethyl 


5.15-4.9(3H) , 4.15(2H,ra), 3.75<lH,ro), . 
3.5-3-2<5H), 3.0(lH,ra), 1.5(18H,s) 


374 


39 


2-chloroethyl 


4.9<lH,m), 4.3(2H,t), 4.1(2H,s), 
3.7(3H,m), 3.6(lH,m), 3 . 5-3 . 0 ( 3H,m) , 
1.45(18H, s) 


392 



m 



<5 



So 



Preparation 4 0 

Synthesis of 4-aminomethvl-pvrrolidin-3-or.e t-butvloxime dihvdro- 

chloride 



tBuON 



H>NL 



NH-2HCI 



5ml of methanol was cooled down to 0°C and 3ml of acetyl 
chloride was slowly added thereto. This mixture was stirred for 
10 minutes and 640mg of the compound prepared in Preparation 29, 
which is dissolved in 10ml of methanol, was added thereto. The 
reaction mixture was stirred for 2 0 minutes at room temperature 
and concentrated under reduced pressure. The residue was fil- 
tered, washed with ethylether and dried to obtain 390mg (Yield: 
91%) of the title compound as a white solid- 

X H NKR (DMSO-d 6 , ppm) : 6 10.0-9. 6 (2H, bsX2) , 8.20 (3H, br) , 

3.90(2H,dd), 3.61(1H, bs) , 3.40(2H, bs) , 
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3.12 (2H, bs) , 1.25(9H, s) 
MS (FAB, m/e) : 186 (M+H) 

Preparations 41 to 50 

The compounds of Preparations 41 to 50 as listed in the 
following Table 5 were prepared from the compounds prepared in 
Preparations 3 0 to 4 0 according to the same procedure as Prepara- 
tion 40. 




N H • 2HCI 
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Table 5- Preparations 41 to 50 



Prep. 


R 2 


*H NMR(CDCl 3 ), fi(ppm) 


FAB ' 
MS(M+H) 


41 


2 2 


10.1-9.8{2H,br), 8.2(38,br), 4.3(2H,t), 
4. 0(28, s), 3. 7(18, m), 3. 6-3.2 (3H,m) , 
3.0(18,113), 2. 8(18, s), 2. 6(28, t) 


182 


42 


i. sop ropy 1 


10-1-9. 8(28, br), 8.3(38,br), 4. 4(18, m), 
3.9 (28, d) , 3.7(lH,m), 3. 3(28, s), 
3.1(28,111), 1.2<6H,d) 


172 


43 


cyclobutyl 


10.2-9.8(2H,br) , 8.2(38,br), 4.8(lH,m), 
4. 3(28, s), 3.7(18,10), 3 . 6-3 . 2 (3H, m) , 
3. 0(18, m), 1.8(28,m), 1.7(2H,m), 
1.5(18,m), 1.45(lH,m) 


184 


44 


cyclcpentyl 


10.2-9.8(2H,br) , 8*2(38,br) , 4.7(lH,m) , 
4. 3(28, s), 3. 8(18, m), 3.3(lH,m), 3.2(3H, 
in), 1.8(48,m), 1.6(28,m), 1.5(28,m) 


198 


45 




10. 1-9. 8(28, br) , 8.3(3H,s), 4.1-3.6 
(10H,m), 3.2(2H,s), 2 . 2-1 . 9 ( 2H,m) 


200 


46 


cyclopropyl- 
metihyl 


10.1-9.8(2H,br) , 8.3(3H,s) , 4.0-3.8 
(48,111), 3. 65(18, ra), 3.4(28 f m), 3. 1(28, m) , 
l.l(18,ra), 0.5(28,d), 0.2(28,d) 


184 


47 


isabutyl 


10.3-9.9(2H,br) , 8.4(38,br), 3.9-3.8 
(48, ra), 3. 65(18, cn), 3. 3(28, s), 3.1(2K,m), 
1.9(18,ra), 0. 85(68, d) 


186 

£ 


43 


prcpargyl 


10. 0(18, m), 8.3(28,10), 4. 8(28, s), 
4.0(28,01), 3. 7(18, m), 3.6(18, s) 
3. 4(28, in), 3.1(2H, s) 


i 
i 

168 . 


1 49 


i 

methoxymethyl 


10-9. 6(28, br), 8.2i38,br), 5.1(28,dd) 
4.1-3.8(2H,m), 3. 7(18, m), 3 .3-3 .0 (48, m) 


i 

174 


50 


2-chloroethyl 


10-9. 7(28, br), 8.2^38,br), 4.3(2H,t), 
4. 0(28, m), 3.8(2H,t), 3.7(lH,m), 
3.4(28,ra), 3. 2(18, m), 3. 1(28, m) 


192 



57 



Preparation 51 

synthesis of 4- f N-t-butoxvcarbonvH aminomethvl-1- (N-t -butoxvcar- 
bonvl) pvrrolidin-3-one O-tnethvloxiroe 



CH3ON 

N— Boc 



BocHN 




260mg (3.28xl0~ 4 mole) of the compound prepared in Prepara- 
tion 5 was dissolved in the mixture of 5ml of 95% ethanol and 
2.5ml of tetrahydrofuran and this solution was introduced into a 
reaction vessel. Then, 256mg (3.7 mole eq.) of methoxyamine 
hydrochloride was added thereto and 257mg (3.7 mole eq.) of 
sodium hydrogen carbonate (NaHCO^) dissolved in 2.5ral of distilled 
water was also added. The reaction mixture was stirred for 1 
hours at 40°C under oil bath, concentrated under reduced pres- 
sure, .washed successively with aqueous ammonium chloride solution 
and aqueous sodium chloride solution, dried over anhydrous magne- 
sium sulfate and then filtered. The filtrate was concentrated 
to obtain 250mg (Yield; 88%) of the title compound. 

1 H NHR (CDC1 3 , ppm) : S 4.98(1H, bs) , 3.81(3H, s) , 3.75- 

2.80(7H, m) , 1.40(13H, s) 
MS (FAB, m/e) : 344 (M+H) 

Preparations 52 and 53 

The compounds listed in the following Table 6 were prepared 
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according to the same procedure as Preparation 51 except that 
phenoxyamine hydrochloride or ethoxyamine hydrochloride are used 
instead of methoxyamine hydrochloride. 



R 2 ON 



BocHN 



N— Boc 



t'l Table 6. Preparations 52 and 53 
0} 




Prep- 


R 2 


1 H tlMR(CDCl 3 ), 5(ppra) 


FAB. 
MS(M+H) 


52 


phenyl 


7.3(SH,m), 4.97(lH,bs), 3.8-2.a(7H,m) , 
1.40(18H,s) 


406 


53 


-CH 2 CH 3 


5.0(lH,bs), 3.8-2.8(7H,m), 1.42 (18H, s) , 
1.41(18H,s), 1.38(3H,t) 


358 



Preparation 54 

Synthesis of 4-aTninoTnethvl"Qvrrolidin-3-one O-methvloxime ditri- 
f luoroacetate 



CH30N 



H,N> 



NH- 2CF3COOH 



5ml of fcrif luoroacetic acid was added to 250mg of the com- 
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pound prepared in Preparation 51, and this mixture was stirred 
for 20 minutes at room temperature. The reaction mixture was 
concentrated under reduced pressure, dissolved in the smallest 
amount of acetonitrile and then solidified with ethylether to 
obtain 220mg (Yield: 84%) of the title compound in a purified 
state. 

X H NTCR (CD 3 0D, ppm) : 8 4.1(2H, s) , 3.96(3H, s) , 3.83(1H, 

dd) , 3.7-3.2(6H, m) 
MS (FAB, m/e) : 144 (M+H) 

Preparations 55 to 57 

The corresponding compounds of Preparations 5 5 to 57 were 
prepared from the compounds prepared in Preparations 6, 52 and 
53, respectively, according to the same procedure as Preparation 
54. 



R 2 0N v 

NH-2CF 3 COOH 
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Table 7. Preparations 55 to 57 



rv 



Prep. R 2 


X H NHRfCDCl^), 6(ppm) 


FAB 
MS(M+H) 


55 -H 


4.1-3.2<7H # m) 


130 


55 -Ph 


7.2-7.4(5K, m), 4.1-3.2(7H, m) 


206 


57 -CH^CH^ 


4.2-3.1(811, a), 1.3(3H, t) 


158 


Exar.nl e 1 






Svnthesis of 7- 


( 4-aTninoTnGthvl-3-benzvloxviTiiino-pvrrolidiri 


-1-vD- 


1-cvcl cproovl-6- 


f luoro-1 , 4-d ihvdro-4-o>:o-l , S-nnphthvridine- 


-3-car- 



boxvlic acid 



BnON 





o o 

F YiSi 0H 



622ng of 7-chloro-l-cycloprcpyl-6-f luoro-1, 4-dihydro-4-oxo- 
1, 8-naphthyridine-3-carboxylic acid and 643mg of the compound 
prepared in Preparation 18 were suspended in 15ml of acetoni- 
trile. This suspension was cooled down under ice-water bath and 
then 1.0ml of 1, 8-dia2abicyclo[5 . 4 . 0]undec-7-ene(DBU) was slowly 
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added thereto. The reaction mixture was stirred for 1.5 hours 
at roon temperature -and, after adding 15ml of water, was then 
concentrated. The concentrated suspension was filtered. The 
filtered solid product was washed with water and ethanol to 
obtain 5S4mg (Yield: 57%) of the title compound. 

X H NMR (DMSO-d 6 , ppm) : S 8.59 (1H, s) , 8.03(1H, d) , 7.40(5*1, 

m) , 5.14(2H, s) , 4.75(2H, s) , 4.18(1H, 

m), 3.94(1H, m), 3.83(1H, m) , 3.35(2H, 

m), 3.05(1H / m), 2.81(1H, m) , 2.73(1H, 
m) , 1.25-1.05(4H, m) 

KS (FAB, m/e) : 4 66 (M+H) 

Exaroles 2 to 11 

The sante starting material as Example l was reacted with 
each of the compounds prepared in Preparations 19 to 28 according 
to the sane procedure as Example 1 to prepare the respective 
compounds listed in the following Table 8. 
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Table 8, Examples 2 to 11 



m 
ni 



f 3 ! 



o o 



H 2 N I A 
RON 



Examp. 
No. 


K 


X H NMR, 6(ppm) 


NHR 
soLv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

(min) 


Yield 
<%) 


2 


\ 

och 3 


8.73(lH,s),8.05(lH,d),7.30 
(2H,d) ,6.98 (2H,d) ,5.10 (2H, 
s) ,4.61(2H,s) ,4.25(lH,m) , 
3.90 (lH,m) ,3.80 (3H,s) f 3. 70 
(lH,m) , 3.00 (3H,m) ,1.26 (2H, 
m) , 1.07(2H,ra) 


CDC1 3 


496 


10 


75 


3 


— v 


8.75 (1H, a) ,8.05<lH,d),7.45 
(2H,d) ,7.30 (2H,d) ,5.15 <2H, 
s) ,4.62 <2H,s) ,4.25 (lH,m) , 
3.85(lH,m) ,3.75 (lH,ra) ,3.10 
(lH,m) ,2.93 <2H,ra) ,1.35 (9H, 
B) ,1.25(2H,m) , 1. 09 (2H,m) 


CDC1 3 


522 


15 


76 


4 


> 


8.68(lH,s) ,8.00{lH,d) ,7.35 
(2H,m) ,7.10 <2H,m) ,5.08 (2H, 
s) ,4.59 (2H,s), 4.20 (lH,m) , 
3.95 (lH,m) ,3.81 (lH,m) ,3.00 
(3H,m) , 1.23{2H,n) ,1.04(2H, 
m) 


CDC1 3 


484 


15- 


80 


5 


N0 2 


8.59(lH,s) ,8.21 (2H,d) ,8.06 | 
(1K,S) ,7.64 (2H,d) ,5.29 (2H, j 
s),4.63(2H,s),4.20(lH,m) / | DMSO 
3.S5 (lH,ai) ,3.85 (lH,m) ,3.10 | 
(lH,m) ,2.80 <2H f m) ,1.13 (2H, | 
m> ,1.10(2H,m) | 


511 


10 


76 


6 




8.58(lH,s) ,8.05 (lH,d) ,7.92 
-7.42(4H,m),5,28(2H,s), 
4.65(2H,s) ,4.20(lH,m) ,3.95 
(lH,ra) ,3.78(lH,m) ,3.10(1H, 
n) ,2.80 (2H,m), 1.20 (2H,m) , 
1.09(2H,o) 


DMSO 


491 


20 


82 
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Table 8. (continued) 



Ex amp. 
No. 


R 


X H NMR, 5<ppm) 


NKR 
solv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

(rain) 


Yield 
(%) 


7 




8.74(lH,s) ,8.10 (lH,d) ,6.92 
(3H,m) ,6.10(2H,s) ,5.10(2H, 
s) ,4.75 (2H / s) ,4.30(lH,m), 
3.95{lH / m) ,3.85(lH,ra) /3.15 
(lH,m) ,3.10{2H,m) ,1.28(2H, 
m) ,1.09 (2H,m) 


coci 3 


510 


25 


! 

i 
i 

| 79 

1 
1 


8 




8.60(lH,d) ,8.57(lH,s),8.52 
(lH,d) ,8.03 (lH,d) ,7.80 (1H, 
d) ,7.41(lH,q),5.18<2H,s) , 
4.65(2H,s) ,4.17 (lH,m) ,3.94 
(lH,m) ,3.75 (lH,ra) ,3.30 (2H, 
m) ,3.04 (lH,m) ,2-81 (lH,m) , 
2.73 <lH,m) ,1.30-1. 00 <4H,m) 


DMSO 
" d 6 


467 


90 


70 


9 


V 


8.82 (lH,s) , 8.05(lH,d) ,7.51 
(lH,d) ,7.45 (lH,m) ,6.5 (1H, 
a) ,5.02{2H / m) ,4.5{2H,m) , 
4.20 (lH,m) ,3.95 (lH,m) ,3.70 
<lH,m) ,3.00(lH,in) ,2.80(1H, 
m) ,2.70 (lH,m) ,1.00 <4H,m) 


DMSO 


456 


15 


69 


10 


COOH 
OH 


8.53(1H, s) ,8.00(lH,d) f 7.10 
(3H / m) , 6.72(lH,s) ,4.80(2fi, 
s) ,4.20 (lH,m), 3.95 (lH,m) , 
3.85(lH,ra) ,3.10(lH,ra) ,2.95 
(2H,m) ,1.07(4H,ra) 


DMSO 


542 


20 


65 


11 

1 

! 

i 




8.76(lH,s) ,8.20(lH,m) ,8.02 
(lH,d) , 7.89 ( lH,m) ,7.40 (1H, 
m) ,5.60 {2K, s) ,4.78 (2H,m) , 
4.45(lH,m) ,3.85 <lH,m) ,3.70 ! 
(lH,m) / 3.10(2E,rn) , 1.30(2H, | 
m) ,1.15(2H.m) 


DMSO 


541 


1 

25 


73 



Example 12 

Synthesis of 7- r4-aTnino!nethvl-3-benzvloxvixnino*pvxrolidin-l-vl) - 
l-cvclopropyl-6-f luoro-1 , 4-dihvdro-4-oxoauinoline-3-carboxvlic 



acid 



O O 



BnON 




530mg of l-cyclopropyl-6 , 7-dif luoro-1, 4-dihydro-4-oxoquino- 
line-3-carboxylic acid and 584mg of the compound prepared in 
Preparation 8 were suspended in 15ml of acetonitrile . This 
suspension was cooled down under ice-water bath and then 913mg of 
1, 8-diazabicyclo[5. 4 . 0]undec-7-ene(DBU) was slowly added thereto. 
The reaction mixture was stirred for 2 hours at 80°C and, after 
adding 15ml of water, was then concentrated. The concentrated 
suspension was filtered. The filtered solid product was washed 
with water and ethanol to obtain . 631mg (Yield: 68%) of the title 
compound. 

1 H NMR (DMSO-d g/ ppm) : 6 8.60(1H, s) , 7.92(1H, d) , 7-38(5H, 

m) , 5.10(2H / s) , 4.87(2H, s) , 4.10(1H, 
m) , 3.94(1H, m) , 3.86(1H, m) , 3.37(2H, 
m) , 3.02(1H, m) , 2.38 (1H., m) , 2.73(1H, 
m) , 1.25-1.05(4H, m) 

MS (FAB , m/e) : 465 (M+H) - - 

Examples 13 to 22 

The same starting material as Example 12 was reacted with 
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each of the compounds prepared in Preparations 19 to 28 according 
to the same procedure as Example 12 to prepare the respective 
compounds listed in the following Table 9. 

Table 9. Examples 13 to 22 



o o 



\ 



S3 




Ex amp . 
No. 


R 


X H NMR, 6(ppra) 


NMR 
solv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

(hr) 


Yield 
<%} 


13 


0CH 3 


8.6(lH,s) ,7.8(lH,d) ,7.2(3H, 
d) ,6.9<2H,d) , 5.1<2H,s) ,4.4 
<2H,s) ,3.9(lH,m),3.8(lH,m), 
3.7(3H,s) ,3.65(lH,ra) ,3.0 
<lH,m) ,2.9-2.7(2H,m) ,1.3- 
l.l(4H,m) 


DMSO 
" d 6 


49S 


2 


60 


14 




8.6{lH,a) ,7.8(lH,d) ,7.4<2H, 
d) # 7.3(3H,m) ,5.1<2H, a) ,4.4 
<2H,s),3.9(lK,m) ,3.8(lH,m), 
3.7(lH,ro) ,3.0(lH,m) ,2.9-2.7 
(2H,m) , 1. 4 (9H,s) ,1.3-1-1 
(4H,m) 


DHSO 
" d 6 


521 


2 


65 


15 




8.6(lH,s) ,7.8<lH,d) ,7.4{2H, 
m) ,7.2(3K,ai) ,5.1(2H,a) ,4.4 
(2H,s) ,3.9(lH,m) ,3.S(lH,m) , 
3.7(lH,m),3-0<lH,m) ,2.9-2.7' 
(2K,m) ,1.3-1. l{4H,m) 


DMSO 
" d 6 


483 


4 


67 


16 


N0 2 


3.6( ( lH,s) ,8.2(2H,d) ,7.8<1H # 
d) ,7.6<2H,d),7.2(lH,d) ,5.3 
(2H,s) ,4-4(2H,3),3.9(lH,m) , 
3.8(lK,m) # 3.7(lH,o) ,3.0(1H, 
a) ,2.9-2.7(2H,m) ,1.3-1.1 
<4H,ra) 


DMSO 
" d 6 


510 


3 


58 



66 




Table 9. (continued) 



Exanp. 
No. 


R 


*H NMR, 6(ppm) 


NMR 
solv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

(hr) 


Yield 

<*> 


17 


O 


8.6(lH,s) , 7. 9-7. 4(5*1, m), 7. 2 
(lH,d),5.3<2H,s),4.4<2H,s), 
3.9(lH,ra) ,3.8 (lH,m) ,3.7(1H, 
m) ,3.0( lK,m> ,2.9-2.7(2H,m) , 
1.3-1. l(4H,ra) 


DMSO 
" d 6 


490 


4 


55 


18 


CT 


8 . 6 ( 1H , s ) , 7 . 8 ( 1H , d ) , 7 . 2 ( 1H , 
d) , 6.9(3H,ra) ,6.1<2H,s) ,5.1 
(2H/B) , 4 . 4 ( 2H, s ) ,3.9(1*1,01) , 
3.8(lH,m) ,3.7{lH,ra) ,3.0<1H, 
m) ,2.9-2.7 (2H,m) ,1.3-1.1 
(4H,m) 


DMSO 
" d 6 


509 


4 


71 


19 




8.6(3H,m) r 7.8(2H,m) ,7.4(1H, 
q) ,7.2 (lH,d) , 5.2(2H,s),4.4 
(lH,m) , 3.9(lH,m) ,3.6(111,01) / 
3.7(lH,m) ,3.0 (lH,m) ,2.9-2.7 
(2H,ra) , 1.3-1. l(4H,m) 


DMSO 
- d 6 


466 


4 


53 


20 




8 . 6 ( 1H, G ) ,7.S(lH,d),7.5(2H, 
m) ,7.2(lH,d) ,6.5(lH,m),5.0 
{2H,cn) ,4.4<lH,m) ,3.9(lH,m) , 
3.8(lH,m) ,3.7(lH,m) ,3.0(1H, 
m) ,2. 9-2.7 (2H,m) ,1.3-1.1 
<4H,m) 


DMSO 
" d 6 


455 


4 


60 


21 


COOH 

<q>-oH 

OH 


8.6(1H, s) ,7.8(lH,d) ,7.2(1H, 
d) ,7.1<3H,m) ,6.7(lH,s),4.4 
(lK,m) ,3.9(iH,m) ,3.8(lH,m) , 
3.7(lK,m) , 3. 0(lH,m) ,2.9-2.7 
<2K,n) , 1 . 3-1. 1 ( 4H,m) 


DMSO 
" d 6 


541 


4 


50 


22 


'A 


8. 6 (IK, s) ,3.2(lK,m) ,7.9-7.8 
<2H,m) ,7.4(lH,ra) ,7.2(lK,d) , 
5.6(2H,S) ,4.4(lH,ra) ,3.9(1H, 
m) ,3.8<lH,rn) ,3.0<lH,in) ,2.9- 
2.7(2H,ra) ,1.3-1. l(4H,m) 


DMSO 
" d 6 


540 


4 


70 



67 



Example 23 

Synthesis of 7W4-aminomethvl-3-ben2vloxvimino-pyrrolidin--l-vl) - 
l-cvclooropvl-6 , 8-dif luoro-1 , 4-dihvdro-4-oxo-cruinoline-3-carboxy- 
lic acid 



BnON 



0 0 




m 



us 



566mg of l-cyclopropyl-6 , 7 , 8-trif luoro-1, 4-dihydro-4-oxo- 
quinoline-3-carboxylic acid and 584mg of the compound prepared in 
Preparation 8 were suspended in 15ml of acetonitrile . This 
suspension was cooled down under ice-water bath and then 913mg of 
1, 8-diazabicyclo[5. 4 . 0]undec-7-ene(DBU) was slowly added thereto. 
The reaction mixture was stirred for 2 hours at 8 0°C and, after 
adding 10ml of water, was then concentrated. The concentrated 
suspension was filtered. The filtered solid product was washed 
with water and ethanol to obtain 704mg (Yield; 73%) of the title, 
compound. 



■H NMR (DMSO-d 6 , ppm) : S 8.64 (1H, s) , 7.99(1H, d) , 7.41(5H, 

m) , 5.10(2H., .s) , 4.73(2H, s) , 4.18 (1H, 

m) , 3.92(1H, m) , 3.86(1H, m) , 3.37(.2H, 

m) , 3.02(1H, m), 2.83(1H, m) , 2.73(1H, 

m) , 1.25-1.05(4H, m) 
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MS (FAB, m/e) : 483 (M+H) 

Fvamples 2 4 to 3 3 

The same starting material as Example 23 was reacted with 
each of the compounds prepared in Preparations 19 to 28 according 
to the same procedure as Example 23 to prepare the respective 
compounds listed in the following Table 10. 



A 

P 



m 



0 
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Table 10. Examples 24 to 33 




NH, 



0 0 



R0N=<^N^f^Nr 



Examp. 
No. 


R 


a H NMR, 5{pptn) 


NMR 
solv. 


FAB,. 
MS 
<M+1) 


Reac. 

time 

(hr) 


Yield 
(%} 


24 


och 3 


8.6<lH,s),7.7(lH,d) ,7.2 (2H, 
d) ,6-9(2H,d),5-l(2H,s),4.J 
(2H,s) ,4.1(lH,m) ,3.9(lH,m) , 
3.8{lH,m),3.7(3H,s) / 2.9<lH, 
m) ,2. 8-2.7 <2H,m) ,1.15 (4H,m) 


DMSO 
" d 6 


513 


2 


75 


25 




S 6flH a\ . 7.7flH.d1 .7.5 (2H, 
m) ,7. l(2H,m) ,5.1<2H,s) ,4.3 
(2H,s) ,4.1<lH,m) ,3.9(lH,m) , 
3.8(lH,m) ,2.9<lH,m) ,2.8-2.7 
(2H,m) ,1.4 (9H,s) ,1.15 (4H,m) 


DMSO l 539 
" d S i 

1 


4 


70 


26 




8.6(lH,s),7.7(lH,d),7.3(2H, 
ra) ,7.1(2H,m) ,5.1(2H,s) ,4.3 
(2H,s) ,4.1<lH,m) ,3.9(lH,m) , 
3 . 8 ( lK,m) , 2 .9 { lH,cn) , 2 . 8-2 . 7 
(2H,ro) ,1.15(4H,m) 


DMSO 


501 


4 


• 

80 

j 


27 


no 2 


8.6(lH,s),8.2(2H,d),7.7(lH, 
d) ,7.6<2H,d),5.3<2K,s) ,4.3 
(2H,s) ,4.1<lH,m) ,3.9(lH,m) , 
3.8(lH,ra) ,2.9(lH,m) ,2.8-2.7 
(2H,m) ,1.15(4H,m) 


i 

i 

' I 

i 
j 

DMSO i 528 

1 


i 

3 


i 

; 
t 

I 

i 

63 


28 




8-6(lH r s) ,7.9-7.4<5H,m) ,5.3 
(2H,s) ,4.3(2H,s) ,4.1(lH,m) , 
3.9(lH,ra),3.8(lH,m) ,2.9{1H, 
m) ,2. 8-2.7 (2H,m) ,1.15 (4H,m) 


DMSO 
~ d 6 


508 


2 


70 



70 



Table 10. (continued) 



Examp- 
No. 


R 


X H NKR, 6(ppm) 


NKR 
solv. 


FAB, 
MS 
(M+1) 


Reac. 

time 

(hr) 


Yield 
<%) 


29 


V 

CT 


8.6(lH,s) ,7.7{lH,d) ,7.0<3H, 
m) ,6.1(2H,s) ,5.1(2H,s),4.3 
(2H,S) ,4.1(lH,ra) ,3.9(lH,m) , 
3.8 ( 1H, m) ,2.9{lH,m) ,2.8-2.7 
(2H,ra) / 1.15(4H / m) 


DMSO 
" d 6 


527 


3 


69 


30 




8.6(3H,ra) ,7.8(lH,d) ,7.7 <1H, 
d),7.4(lH,q),S.3{2H,s),4.3 
(2H,s) ,4.1(lH,m) ,3.9(lH,ra) , 
3.8(lH,m) ,2.9 (lH,m) ,2.8-2.7 
(2H,m),1.15(4H,m) 


DMSO 
" d 6 


- 484 


3 


58 


31 




8.6(lH,s) ,7.7(lH,d),7.5<2H, 
m) ,6.5<lH,m) ,5.0(2H,m) ,4.3 
(2K,s) ,4.1 (lH,m) ,3.9 <lH,m) , 
3.8(lH,m) ,2.9{lH,ra) ,2.8-2.7 
(2K,m),1.15(4H,m) 


DMSO 
" d 6 


473 


3 


70 


32 


COOH 

^Q-OH 

OH 


8.6(lH,s) ,7.7(lH,d) ,7.1(3H, 
m) ,6.6(lH,s) ,4.3 (2H, a) ,4.1 
(lH,m) ,3.9(lH,ra) ,3.8(lK,ra) , 
2.S(lH,ra) ,2.8-2.7(2H,m), 
1.15{4H,m) 


DMSO 
- d 6 


S59 


4" 


59 


33 




8.6<lH,s) ,8.3(lH,m) ,7.9(1H, 
m) ,7.7(lH,d) ,7.4(lH,m) ,5.6 
<2H,s) ,4.3(2K,s) ,4.1(lH,m), 
3.9(lH,m) ,3.8(lH,m) ,2.9{1H, 
m) ,2.8-2.7(2H,m) ,1.15(4H,m) 


DMSO 
~ d 6 


558 


4 


60 



Exanvole 3 4 

Synthesis of 7-(4-air\ino7nethyl-3-ben2Vloxvimino-pyrrolidin-l-vl) - 
8-chloro-l-cvclooropvl-6-f luoro-1 , 4-dihvdro-4-oxo-cminoline-3- 
carboxvlic acid 
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O O 

F YiSi 0H 

/ Cl 

NH 2 



C3 



f i 



59Smg of 8-chloro-l-cyclopropyl-6,7-dif luoro-l,4-dihydro-4- 
oxoquinoline-3-carboxylic acid and 584mg of the compound prepared 
in Preparation 8 were suspended in 15ml of acetonitrile and then 
913mg of l,8-diazabicyclo[5.4.0]undec-7-ene(DBU) was slowly added 
thereto. The reaction mixture was stirred for 3 hours at 80°C 
and, after adding 15ml of water, was then concentrated. The 
concentrated suspension was filtered. The filtered solid 
product was washed with water and ethyl ether to obtain 510mg 
(Yield: 52%) of the title compound. 

1 H NMR (DMSO-d 6 , ppm) iS 8.78(1H, s) , 7.91(1H, d) , 7.41(5H, 

m), 5.16<2H, s), 4.74(2H, s) , 4.16(1H, 

m), 3.90(IH, m), 3:85(lH r m) , 3.35(2H, 

m), 3.02(1H, m), 2.82(1H, m) , 2.75(1H, 
m) , 1.30-1.10(4H, m) 

MS (FAB , m/e) : 499 (M+H) 



Examples 35 to 44 

The same starting material as Example 34 was reacted with 
each of the compounds prepared in Preparations 19 to 28 according 
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to the same procedure as Example 34 to prepare the respective 
compounds listed in the following Table 11. 



Table 11. Examples 3 5 to 4 4 



o o 




ft 

f ! J 

4) 

m 




Ex amp. 
No. 




^■H NMR, 5{ppm) 


NMR 
solv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

<hr) 


Yield 
(%) 


35 


OCH, 


8.7(lH,s) ,7.9(lH,d),7.3(2H, 
d) , 7.0<2H,d) ,5.1(2H,s),4.4 
(2H,s) ,4.3 (lH,m) ,3.8(lH,ra), 
3.7 (3H,s) , 3-0(lH,m) ,2.9-2.6 
(2H,s) ,1.2-0. 9(4H,ro) 


DMSO 
" d 6 


529 


3 


63 


36 




8.7 (lH f s) ,7.9{lH,d) ,7.5(2H, 
d) ,7.3(2H,d),5-2(2H,s) ,4.4 
(2H,s) ,4.3(lH,m) # 3.8{lH # m) , 
3.0(lK,m) , 2.9-2.7 (2H,m) / 1.4 
(9H,s),1.2-0.9<4H,ra) 


DMSO 
" d 6 


555 


3 


73 


37 




8.7(lH,s} ,7.9{lH,d) ,7.4{2H, 
m) ,7.1(2H,m) ,5.1(2H,s) ,4.4 
<2H,s) ,4.3(lH,m>,3.8(lH,m), 
3.0(lH,ro) ,2.9-2. 7 (2H,m) , 
1.2-0. 9(4H,m) 


DMSO 
" d 6 


517 


2 


j 
t 

80 


38 


N0 2 


8.7(lH,s),8.3{2H,d),7.9(lH, 
d) ,7.7<2H,d) ,.5.4(2H,s),4.4 
(2H,s) ,4.3(lH,m) ,3.8(lH,m), 
3.0(lH,m) ,2.9-2.7{2H,ra) , 
1.2-0.9(4H,m) 


DMSO 
" d 6 


544 


4 


63 



73 




Table 11. (continued) 



Ex amp. 
No. 


R 


X H NMR, 5(ppm) 


NMR 
solv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

<hr) 


Yield. 
<%) 


39 


CN 

o 


(2H, s> ,4.4 (2H, s) ,4.3(lH,m) , 
3.8 (lH,m) ,3.0 (lH,ra) ,2.9-2.7 
(2H,m) ,1.2-0.9{4H,ra) 


DMSO 
" d 6 


524 


4 


70 


40 


cr 


8.7(lH,s),7.9(lH,d),7.a<3H, 
m) ,o.l(2fi,s),b.l{zn,s) 
<2H,S) ,4.3(lH,m) ,3.8(lH,m) , 
3.0(lH,m) ,2.9-2.7(2H,m) , 
1.2-0.9(4H,m} 


DMSO 
" d 6 


543 


2 


67 


41 




8.7(1H,S) ,7.9(lH,d) ,8.6 (2H, 
m ) , 7 • 8 ( 1H , a ) , 7 . 4 ( XH , q ) , 3 . z 
(2H,s) ,4.4<2H,s) ,4.3(lH,m) , 
3.8(lH,m) ,3-0(lH,m),2.9-2.7 
(2H,m) ,1.2-0.9(4H,m) 


DMSO 
" d 6 


500 


4 


60 


42 


^> 


a . 7 ( In, S ) , / . y ( In, a ) f I , 3 { ^n f 
m) ,6.5(lH,m) ,5.0(2H,m) ,4.4 
(2H,s) ,4.3(lH,m) ,3.8(lH,m) , 
3.0<lH,m) ,2.9-2.7<2H,ra), 
1.2-0.9(4H,m) 


DMSO 
~ d 6 


489 


2 


62 


43 




fi 7MH 7 9flH d*.7.1(3H. 
m) ,6.7(1H,3) ,4.4(2H,s) ,4.3 
(lH,m),3.8(lH,m),3.0{lH,ia) , 
2.9-2.6(2H,m) , 1 . 2-0. 9 { 4H, m) 


DMSO 
" d 6 


575 


4 


60 


44 


"A 


8.7(lH,s),8.2<lH,m) ,7.9{2H, 
rn) ,7.4(lH,m) ,5.6(2H,s) ,4.4 
(2H,3) ,4.3(lH,ra),3.8(lH,ra) , 
3.0(lH,m) ,2-9-2.7<2K,ra) , 
1.2-0. 9(4H,m) 


DMSO 
- d 6 


574 


4 


76 



Exarcole 45 

Synthesis of 7- r4-aTninoinethvl"3-ben2vloxviinino-pvrrolidin"l"Vl) - 
l-cvclooroDvl-6-f luoro-8-methoxv-l , 4-dihvdro-4-oxocruinoline--3-ca- 
rboxvlic acid 



74 



BnON 




9 



'41 



590mg of l-cyclopropyl-6 , 7-dif luoro-8-methoxy-l, 4-dihydro-4- 
oxoquinoline-3-carboxylic acid and 584mg of the compound prepared 
in Preparation 8 were suspended in 15ml of acetonitrile and then 
913mg of 1, 8-diazabicyclo [5.4 . 0]undec-7-ene (DBU) was slowly added 
thereto. The reaction mixture was stirred for 2 hours at 80°C 
and, after adding 15ml of water, was then stirred for 3 0 minutes 
at room temperature and filtered. The filtered solid product 
was washed with water and ethyl ether to obtain 465mg (Yield: 
47%) of the title compound. 

X H NHR (DMSO-d 6/ ppm) : S 8.61(1H, s) , 7.99 (1H, d) , 7-40(511, 

m), 5.15(2H, s), 4.74(2H, s) , 4%17(1H, 
m) , 3.95(1H, m) , 3.83(1H, m) , 3.60(3H, 
s), 3.35(2H, m) , 3.02(1H, m) , 2.80(1H, 
m) , 2.71(1H / m) , 1.30-1. 10 (4H, m) 

MS (FAB, m/e) : 495 (M+H) 



Examples 46 to 55 



The same starting material as Example 45 was reacted with 
each of the compounds prepared in Preparations 19 to 28 according 
to the same procedure as Example 45 to prepare the respective 



75 



compounds listed in the following* Table 12. 



Table 12. Examples 4 6 to 55 




0 0 




RON-, , 

\—i ochJ 

NH 2 



Ex amp. 
No. 


R 


a H NMR, 5{ppm) 


NMR 
solv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

(hr) 


Yield 
(%) 


46 


OCH 3 


8.8(lH,s),7.8(lH,d),7.4(2H, 
a ) , J~x{Zn.,Q.) t 3*4 \ Jin , s ) / ** * o 
(2H,9) ,4.3<lH,m),4.1(lH,ra) , 
3.9(lH,m) ,3.8<3H,s),3.0<lH, 
m) ,2.9-2.7<2H,ra) ,2-7{3H,s), 
1.3(2H,ra),0.95<2H,m) 


DMSO 
" d 6 


1 

i 

525 J 17 

i 
1 


38 


47 


> 


8.8(lH,3),7.8(lH,d),7.6(2H, 
d),7.4(2H,d),5.3(2H,s),4.6 
(2H,s) ,4.3<lH,m),4.1(lH,m) , 
3.9(lH,ra) ,3.0(lH,ai) ,2.9-2.7 
(2H,m) ,2.7(3H,S) ,1.5(9H,s) , 
1.3(2H,m),0.95(2H,m) 


DMSO 
- d 6 


551 




34 


i 

; 

43 

i 
i 

i 




8.8(1H,3) ,7.8(lH,d) ,7.5 (2H, 
in) ,7.2(2E,m) ,5.2(2H,s) ,4.6 
(2H,s) ,4.3(lH,m) ,4.1(lH,m) , 
3. 9 (lH,m) ,3.0(lH„m) ,2.9-2.7 
(2H,ra) / 2.7(3H / s) ,1.3(2H,m) , 
0.95(2H,ra) 


DMSO 
- d 6 


• i 
j 

513 ! 17 

I 

! 


40 


49 


N0 2 


8.8(lH,s),8.3(2H,d),7-8(lH, 
d) ,7.7(2K,d),S.4(2H,s),4.6 
(2H,s) ,4.3<lH,m) ,4.1(lH,m), 
3.9 (lK,m) ,3.0 <lH,m) ,2.9-2.7 
(2H,m) ,2.7<3H,s),1.3(2H,m), 
0.9S(2H,ra) 


DMSO 
" d 6 


540 


17 * 


37 . 



4) 

m 



is 



76 

7? T : v 



Table 11. (continued) 



Ex amp. 
No. 


R 


X H NMR, a(ppm) 


NMR 
solv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

(hr) 


Yield 
(%) 


50 




8.8(1H, s) ,8.0-7.5(5H,m) ,5.4 
(2H,s) ,4.6(2H,s),4.3(lH,m), 
4.1(lH,m) ,3.9<lH,m) ,3.0<1H, 
m),2.9-2.7(2H,m),2.7(3H, s), 
1.3(2H,m) ,0.95(2H,m) 


DMSO 
" d 6 


520 


17 




51 


0 


8.8(1H,S) ,7.8(lH,d),7.0(3H, 
m),6.2(2H,s),5.2(2H,s) ,4.6 
(2H,a) ,4.3(lH,m) ,4.1(lH,m), 
3.9 <lH,m) ,3.0(lH,m) ,2.9-2.7 
(2H,m) ,2.7 (3H, s) ,1.3(2H,m), 
0.95<2H,m) 


DMSO 
- d 6 


539 


17 


44 


52 




8.8(lH,s) ,8.6<2H,ra) ,7.9 (1H, 
d),7.8<lH,d) ,7.4(lH,q) ,5.3 
(2H,s) ,4.6<2H,s) ,4.3(lH,m), 
4.1{lH,m) ,3.9 (lH,m) ,3.0{1H, 
m) ,2.9-2.7(2H,m) ,2.7(3H,s) , 
1.3<2H,m) ,0.95<2H,m) 


DMSO 
" d 6 


496 


17 


30 


53 




8.8(lH,s) ,7.8<lH,d) ,7.6{2H, 
in) , 6.5(lH,ro) , 5 . 1 (2H,m) , 4 . 6 
(2H,s) ,4.3 (lH,m) ,4.1(lH,m) , 
3.9(lH,m) , 3.0(lH,m) ,2.9-2.7 
<2H,m) ,2.7(3H,s),1.3(2H,m), 
0.95(2H,ra) 


DMSO 
~ d 6 


485 


17 


29 


54 


COOH 
OH 


8.8(lH,s) ,7.8(lH,d) ,7.2 (3H, 
m) ,6.8<lH,s) ,4-6(2H,s) , 4.3 
{ lH,m) ,4.1(lH,m) , 3.9{lH,m) , 
3.0{lH,m) ,2.9-2.7{2H,m) ,2.7 
(3H, s) ,1.3 (2H,m) ,0.95 (2H,m) 


DMSO 
" d 6 


571 


20 


27 


55 


"A 


S.8(lH,s) ,8.3(lH,m) ,8-0 (1H, 
m) ,7.8{lH,d) f 7.5(lH,m) ,5.7 
(2H f s) ,4.6(2H, a) ,4.3(lH,m) , 
4.1(lH,m) ,3.9(lH,m) ,3.0(1H, 
,2.9-2.7(2H,m),2.7<3H,s), 
1.3(2H,m) ,0.95(2H,m) 


DMSO 
" d 6 


570 


17 


42 



77 




Exam ple 56 

synthesis of 5-amino-7- f 4-aTninoTOet--hvl-3-b en2vloxvimino-pvrrolidin 
-i-yl) -l-cvcloproDvl-6 , 8-dif luoro-1 . 4-dihvdro- 4-oxoauinoline-3- 
rarboxvlic acid 



BnON ; 




NH 2 



44 8mg of 5-amino-l-cyclopropyl-6 , 7 , 8-trif luoro-1, 4 -dihydro- 
4-oxoquinoline-3-carboxylic acid and 438mg of the compound pre- 
pared in Preparation 8 were suspended in 15ml of acetonitrile and 
then 685mg of 1 , 8-diazabicyclo [5 -4.0] undec-7-ene (DBU) was slowly 
added thereto. The reaction mixture was heated for 6 hours at 
80°C and 10ml of water was added thereto. This suspension was 
filtered. The filtered solid product was washed with water, 
acetonitrile and ethyl ether to obtain 395mg (Yield: 53%)" of the 
title compound. 

X H NMR (DMS0-d 6/ ppm) : S 8.62(1H, s) , 7.92<1H, d) , 7.40(5H, 

m), 6.10<2H, bs), 5.13(2H # s) , 4.73(2H, 
s) f 4.15 (1H, m), 3.95(1H, m) , 3.82(1H, 
a) , 3.35(211, .m) , 3.01(1H, m) , 2.80(1H, 
*m), 2.73(1H, m) , 1. 25-1. 05 (4H, m) 

MS (FAB, m/e) : 498 (M+H) 



78 




Examples 57 to 66 

The same starting material as Example 56 was reacted with 
each of the compounds prepared in Preparations 19. to 28 according 
to the 1 same procedure as Example 56 to prepare the respective 
compounds listed in the following Table 13. 
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Table 13. Examples 57 to 66 



NH 2 0 0 




in 

. "> 

ru 



No. 


R 


1 H nmr, 5(ppm) 


NMR 
solv. 


FAB, 
MS 
<M+1) 


Reac. 

time 

(hr) 


Yield 
<%) 


57 


och 3 


8-4{lH,s),7.4(2H,bs),7.2 
(2H,d) ,7.0(2H,d) ,5.1{2H,s) , 
4.6(2K,m) ,4.2<lH,m) ,3.9(1H, 
m) , 3.8(3H / s) , 3.7(lH,m) ,3.0 
(lH,m) , 2.8-2.6<2H,m) ,1.1 
(4K,s) 


DMSO 
~ d 6 


528 


10 


59 


53 




8.4(lH,s) ,7.5(2H,d) ,7.4(2H, 
bs) ,7.3(2H,d) , 5 . 2 (2H f s ) , 4 . 6 
(2H,m) ,4.2(lH,m) ,3.9(lH,m) , 
3.7(lH,m) ,3.0 (IK, m) ,2.8-2.6 
<2H,ro) ,1.4{9H,s) ,l.l(4H,s) 


DMSO 
" d 6 


' 554 


17 


67 


59 




8.4(1H, s) ,7.4(4H,m) ,7.1(2H, 
m) , 5.1(2H,s) ,4.6(2H,m) ,4.2 
(lH,m) , 3.9 (lH,n) ,3.7(lK,m) , 
3.0(lH,m) ,2.8-2.6(2H,m) ,1.1 
(4H,s) 


DMSO 
" d 6 


516 


17 • 


55 


60 


N0 2 


8.4(1H, s) ,8.2(2H,d) ,7.6{2H, 
d) ,7.4(2H,bs) ,5.3<2H,s) ,4.6 
(2H,m) ,4.2(lH,ro),3.9(lH,m} , 
3.7<lH,m) ,3.0<lH,m) ,2.8-2.6 
(2H,m) ,l.l(4H,s) - - 


DMSO 
" d 6 


543 


17 


56 


" 61 


CN 
O 


8.4<lH,s) ,7.9-7.4(6H,m),5.3 
(2H,s) ,4.6(2H,m) ,4.2(lH,m) , 
3.9(lH,m) ,3.7(lH,m) ,3.0(1H, 
m) , 2.8-2.6 (2H,m) ,l.l(4H,s) 


DMSO 
-d6 


523 


18 


62 



80 




Table 13. (continued) 



Ex amp 
No. 


R 


l H NMR, 5(ppm) 


NMR 
solv. 


MS. 
(M+l) 


Reac- 
tive 
(hr) 


Yield 
(%) 


62 




8.4 f 1H e } 7 3t?n 1 O 
(3H,m) ,6.2<2H,s),5.2(2H,s), 
4.6(2H,m) ,4.2<lH,m) ,3.9 (1H, 
m) ,3.7<lH,m) , 3.0(lH,m) ,2.8- 
2.6(2H,m) ,l.l(4H,s) 


DMSO 
~ d 6 


. 542 


IS 


65 


63 




q) ,7.3(2H,bs) ,5.3<2H,s),4.6 
(2H / m) ,4.2 (lH,m) ,3.9{lH,m) , 
3.7(lH,m) ,3.0(lH,m) ,2.8-2.6 
(2H,m) ,l.l(4H,s) 


DMSO 
~ d 6 


499 


17 


52 


64 




(lH,m) , 5.0(2H,m) ,4.6(2H,m) , 
4.2(lH,m) ,3.9(lH,m) ,3.7{1H, 
m) ,3.0(lH,m) , 2 . 8-2 . 6 ( 2H, m) , 
1. 1{4H, s) 


DMSO 
" d 6 


488 


IS 


49 


65 


COOH 

/ 

OH 


8.4(lH,s),7.4<2H,bs),7.1 
(3H,m) ,6.7(lH,s) ,4.6<2H,m), 
4.2(lH,m) ,3.9(iK,m),3.7(lH, 
m),3.0(lH,ra),2.8-2.6(2H), 
l.l(4H,s) 


DMSO 
" d 6 


574 


13 


43 


65 




8.4<lH,s),8.2(lH,m),7.9(lH, 
m) ,7.4(3*1,01) ,5.6(2H / s) ,4.6 
<2H,m) ,4.2<lH,tn) ,3.9(lH,m) , 
3-7(lH,m) ,3.0 (lH,m) ,2.8-2.6 
(2H,m) ,l.l(4H,s) 


DMSO 
- d 6 


573 


17 


65 



Example 67 

Synthesis of 7- f 4-aminoTnethvl-3- benzvloxvimino-t>vrrolidin-l-vl) - 
1- ( 2 , 4-dif luorophenvl ) -6- fluoro-i . 4-dihvdro-4-oxo-l , 8-naphthvri- 
dine-3-carboxvlic acid 



81 



0 0 



BnO.M 



1 




SOGng of 7-chloro-l(2,4-difluorophenyl)-6-fluoro-l,4-dihy- 
dro-4-oxo-l,8-naphthyridine-3-carboxylic acid and 43Smg of the 
compound prepared in Preparation 8 were suspended in 15ml of 
acetonitrile and then 913ng of l , 8-diazabicyclo[5 . 4 . 0 ] undec-7- 
ene(DBU) was slowly added thereto. The reaction mixture was 
stirred for one hour at roon temperature, and after adding 15ml 
of water, was then stirred for further 30 minutes and filtered. 
The filtered solid product was washed with water and acetonitrile 
to obtain 524mg (Yield: 65%) of the title compound. 

X H NHR (DMSO-d 6/ ppm) : 6 8.82(1H, s) , 8.21(1H, d) , 7'.85(1H, 

n), 7.56(1H, m), 7.40(6H, m) , 5.16(211, 

s), 4.76(2K, s), 4.18(1H, m) , 3.94(1H, 

m), 3.81(1H, m), 3.34(2H, m) , 3.04(1H, 
m), 2.82(1H, ra), 2.73(1H, m) , 1.30- 
1-00(4H, m) 
MS (FA3, m/e) : 538 (M+H) 



Examples 68 to 77 



The same starting material as Example 67 was reacted with 
each of the compounds prepared in Preparations 19 to 28 according 



82 



to the same procedure as Example 67 to prepare the respective 
compounds listed in the following Table 14. 



Table 14. Examples 68 to 77 



0 0 



RON 




Ex amp. 
Ho. 


R 


KMT? j\t<nr*r-\\ 


solv. 


FAB , 
MS 
(M+l) 


Reac. 

time 

(min) 


Yield 
(%) 


63 


och 3 


8.9<lH,s),e.l(lH,d),7.8{lH, 
m) ,7.6<lH,dd) ,7.3(3H,m),7.1 
<2H,d) ,S.2(2K,s) ,4.3(2H,s), 
4.0(lH,m) ,3.9(lH,m) ,3.8(3H, 
s) ,3.0{lH,m) ,2.8-2.6(2H,m) 


DMSO 
" d 6 


i 

j 568 

i 


20- 


78 


69 




8.9(lH,s) ,8.1(lH,d),7.8(lH, 
m) ,7.6<2H,m) , 7.3 (2H,m) , 5.2 
(2H,s) ,4.3(2H,s) ,3.9(lH,m), 
3.0(lH # m),2.8-2.6(2H,m),1.5 
<9H,s) 


DMSO 
" d 6 


594 


10 


80 


70 


12) 


8.9(lH,s) ,8.1(lH,d) ,7.8(lK r 
si) ,7.6(lH,dd) , 7.4(2H,m),7.3 
<lH,dd),7.1(2H,m),5.1(2H, 
s) ,4.3(2H,3) ,4.0 (lH,m) ,3.9 
<lH,m) ,3. 0{lH,m) ,2. 8-2. 6 
(2H,m) - . 


DMSO 
- d 6 


556 


15 


81 


71 


N0 2 


8.9(lH,s) ,8.3(2H,d),8£l{lH, 
d) ,7.8(lH,m) ,7.7(2H,d),7.6 
(!H,dd) ,7.3(lH,m) ,5.3<2H, 
s) ,4.3 (2H, 3) ,4.0(lH,m),3.9 
(lH,m) , 3. 0(lH # m) ,2.8-2.6 
(2H,ra) 


DMSO 
^6 


583 


15 


75 



Table 14. (continued) 



Ex amp 
NO. 


R 


X H NMR, S(ppm) 


NMR 
solv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

(min) 


Yield 
(%> 


72 


O 


8.8(lH,s),8.1<lH,d},7.9-7.4 
(6H,m) ,7.3(lH,dd) ,5.3(2H, 
s),4.3(2H,s) ,4.0(lH,m) ,3.9 
(lH,m) ,3.0 (lH,m) ,2.8-2.6 
<2H,m) 


DMSO 
~ d 6 


563 


15 


80 


73 


cr 


8.8(lH,s),8.1(lH,d),7.8(lH, 
m),7.6(lH,dd),7.3(lH,dd) , 
7.0(3H,m),6.2(2H,s),5.1(2H, 
s),4.3(2H,s),4.0(lH,m) ,3.9 
(lH,m) ,3.0 (lK,m) ,2.8-2.6 
<2H,ro) 


DMSO 
" d 6 


582 


15 


87 


74 




8.8<lH,s) ,8.6(lH,s),8.5(lH, 

q),7.8(2H,m) ,7.6(lH,dd) ,7.4 

(!H,q),7.3(lH,dd),5.2(2H, 

s),4.3(2H,s),4.0(lH,m) / 3.9 

<lH,m),3.0<lH,m),2.8-2.6 

(2U,m) 


DMSO 
" d 6 


539 


15 


70 


75 


— \ 

^? 


8.8{1H /S ) ,8.1<lH,d) ,7.8(1H, 
m},7.6(lH,dd) ,7.5(lH,d), 
7.45(lH,dd) ,6.6(lH,m) ,5.0 
(2H,m),4.3(2H,s),4.0(lH,m), 
3.9(lH,mJ,3.0(lH,m), 
2.8-2.6(2H,m) 


DMSO 
~ d 6 


528 


10 


69 


/ o 


COOH 
OH 


8.8(lH,s),8.1(lH,d),7.8(lH, 
m),7.6(lH,dd),7.3(lH,dd), 
7.1(3H,m) , 6.7(lH,s) ,4.3 (2H, 
s) ,4.0(l.H,m) ,3.9(lH,m) ,3.0 
<lH,m) ,2.3-2. 6(2H,ra) 


DMSO 
~ d 6 


614 


20 


59 


77 


'A 


8.8<lH,s),8.2(lH,m),8.1<lH, 
d),8.0(lH,m) ,7.8(lH,d) ,7.6 
(lH,dd),7.4(lH,ra),7.3(lH, 
dd) f 5.6(2H,s} , 4. 3 <2H, s) , 4-0 
(lK,m) ,3.9(lH,m) ,3.0(lH,m) , 
2.8-2.6(2K,m) 


DMSO 
~ d 6 


613 


10 


82 



8 

Vi 
f j 



J 



4> 



84 



Example 7 8 

Synthesis of 7- f 4-aminomethY^ -i-ben^ Yloyviminopvrrolidin-l-vll -l- 
ethvl-6 . 8-dif luoro-1 , 4-dihvdro-4-oxoauinoline-3-ca rboxvlic acid 



o g 




353mg of l-ethyl-6 , 7 , 8-trif luoro-1, 4-dihydro-4-oxoquinoline- 
3-carboxylic acid and 380mg of the compound prepared in Prepara- 
tion 8 were suspended in 15ml of acetonitrile and then 593mg of 
l,8-diazabicyclo[5.4.0]undec-7-ene(DBU) was slowly added thereto. 
The reaction mixture was stirred for 2.5 hours at 80°C, and after 
adding 15ml of water, was then stirred for further 30 minutes 
under cold water bath and filtered. The filtered solid product 
was washed with water, acetonitrile and ethyl ether to obtain 
391mg (Yield: 64%) of the title compound. 

1 H NMR (DMS0-d 6 , ppm) : S 8.8 (lH f s) , 7.8(1H, d) , 7.40(5H, 

m), 5.10(2H,s) / 4.6(2H, q) , 4.4<2H, dd) , 
4.0(1H, m) , 3.7(1H, m), 3.1(1H, n) , 
2.8(2K, ddd), 1.46(3H, t) 

MS (FAB, m/e) : 471 (M+H) - - 

Examples 79 to 88 

The same starting material as -Exampla 78 was reacted with 



85 



each of the compounds prepared in Preparations 19 to 28 according 
to the same procedure as Example 78 to prepare the respective 
compounds listed in the following. Table 15. 



Table 15. Examples 79 to 88 



0) 



h 



o o 



RON 




Ex amp. 
No. 


R 




NMR 
solv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

<hr) 


Yield 
(%) 


79 


och 3 


8 . 8 ( 1H , a ) , 7 . 8 ( 1H, d ) , 7 . 4 ( 2H, 
d) , 7.1<2H,d) ,5.0(2H,s) ,4.5 
<2H,q) ,4.4(2H,s) ,4.2(lH,ra), 
3.9(lH,m) ,3.7(3H,s) ,3.1 (IK, 
m) ,2.9-2.7 (2H,m) ,1.45 (3H,t) 


DMSO 
" d 6 


501 


4 


73 


80 




8.8(1H,3) ,7.8(lH,d) ,7.4(2H, 
d) ,7.2{2H,d) ,5.1(2H,s),4.5 
<2H,q),4.4<2H,6),4.1(lH,m), 
3.9(lH,ra) ,3.1(lH,m) ,2*9-2-7 
(2K,ra) ,1.4S(3H,t) ,1.4{9H,s) 


DMSO 
- d 6 


527 


2.5 


77 


81 




8.8(lH,s) ,7.8(lH,d) ,7.3 (2H, 
m) ,7.0(2H,m) , 5.0(2H,s} ,4.5 
(2H,q) ,4.4<2H,s) ,4.2<lH,m) , 
3.9<lH,m) ,3.1(lK,m) ,2.9-2.7 
<2H,m) ,1.45(3H,t) 


DMSO 
" d 6 


489 


3 


1 

j 

80 


82 


N0 2 


8.8 (1H, s) ,8.3(2H,d) ,7,8(111, 
d) ,7.7(2H,d) ,5.3(2H,s),4.5 
(2H,q) ,4.4(2H,s) ,4.2(lH,m) , 
3.9(lK,m) ,3.1 (lH,m) ,2.9-2.7 
(2H,m) / 1.4S(3H,t) 


DMSO 
" d 6 


516 


3 


75 



86 




Table 15. (continued) 



Ex amp. 
No. 


R 


*H NMR, 5(ppra) 


NMR 
solv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

(hr) 


Yield 
(%) 


83. 

i 

i 




8.8(lH,s) ,7.9-7.4(5H,m) ,5.3 
<2H, s),4.5(2E,q),4.4<2H, s) , 
4.2(lE,m} ,3.9(lH,m) ,3~.1(1K, 
m) ,2. 9-2.7 (2H,ra), 1.45 <3H,t) 


DMSO 
" d 6 


496 


3 


80 


i 

j 

: 84 

i 

i 

1 


— V 

CT 


8.8(lK,s) ,7.8(lH,d),6.8(3H, 
m) ,6.0<2H,s) ,5.0(2H, s) ,4.5 
<2H,q),4.4(2H,s),4.2<lH,m), 
3.9(lH,m),3.1(lH,m),2.9-2.7 
(2H,m),1.45(3H,t) 


DMSO 
~ d 6 


515 


4 


69 


1 
i 

85 




8.8(lH,s) ,8.6<2H,ra) r 7.8{2H, 
m) ,7.4(lH,q) , 5 . 3 < 2H, s) , 4. 5 
<2H,q),4.4<2H,s),4.2(lH,ra), 
3.9(lH,m) ,3.1(lH,m) ,2.9-2.7 
(2H,m) ,1.45(3E,t) 


DMSO 
^6 


471 


2 


70 


. 

: 

86 




8.8(1H, s) ,7.8<lH,d) ,7.5 (2H, 
m) ,6.5(lH,m) ,5.0(2H,m) ,4.5 
(2H,q),4.4(2H,s),4.2(lE,ci), 
2.9<lH,m) , 3.1<lH,ra),2.9-2.7 
(2H / m),1.45(3H,t) 


DMSO 
" d 6 


461 


2 


67 


87 


C00H 
OH 


8.8(lH,s),7.8(lH,d),7.1(3H, 
m) ,6.7(lH,s),4.5(2H,q) , 4.4 
(2H, s),4.2(lE,m),3.9(lK,m)/ 
3.1(lH,n) ,2.9-2.7(2H,m) , 
1.45(3H,t) 


DMSO 
- d 6 


547 


3" 


63 


£ 3 

i 




8. 8 (IK, s) ,8.2(lK,m) ,7.9 (1H, 
m) ,7.S(lH,d) r 7.4(lH r m) ,5.6 
(2K,s),4.5{2H,q) ,4.4<2H,s), 
4.2(lH,a),3.9(lK,;n),3.1(IH, 
m) , 2.9-2-7(2H,m) , 1.5<2H, t) 


DMSO 
" d 6 


546 


4 


70 



Example 39 

Svr.thesis of 7- ( ^-aminCTethvI-3-t-butvloxvimino-ovrrolidin-l-vl) - 
l-cvclonraovl-6-g luoro-1 , 4-dihvdro-4-oxo-l , 3-naphthvridine-3-car- 



87 



boxvlic acid 



0 0 



tBuON 




NH 2 



141mg (0.5 mmole) of 7-chloro-l-cyclopropyl-6-f luoro-4-oxo- 
1 , 4-dihydro[ 1, 8 ] naphthyridine-3-carboxylic acid and 143mg (0.55 
mmole) of 4-aminomethyl-pyrrolidin-3-one t-butyloxime dihydro- 
chloride were thoroughly suspended in 2.5ml of acetonitrile. 
Then, 230mg (1.5 nnole) of 1, 8-diazabicyclo [ 5 . 4 . 0 ] undec-7-ene was 
slowly added dropwise thereto. The reaction mixture was stirred 
for 30 minutes at room temperature, and after adding lml of 
water, was then vigorously stirred for 10 minutes and filtered. 
The filtered solid product was successively washed with acetoni-* 
trile-vater (4:1 v/v, 2ml) and acetonitrile (2mlX2) and then with 
ether and dried to obtain 132ng (Yield: 61%) of the title com- 
pound. 

1 H (DM£C-d 6 , ppm) : S 3.6 (1H, s) , 8.1 (IK, d) , 4 . 6 (2H, 

s) , 4.2(1H, dd) , 3.9(1K / dd) , 3.7(1?:, 
m) , 3.1(1H, dd) , 2.9-2.7(2H, add), 
1.3(9K, s), 1.2(2K, m), 1.1(2H, m) 

FAB MS (PCS) : 4 32 [M-i-H] 4 " 

Exar.ole 90 

88 



Synthesis of 7- n-aninoTnethvl-4-t-butvloxviminoovrrolidin-l-vl) - 
l-cvclonronvl-6 , 8-dif luoro-4 -oxo-1 , 4-dihvdroauinoline-3-carbox- 



vlic aicd 



IBuON 



0 0 




P 

i-J 

(0 



14lmg (0.5 nnole) of l-cyclopropyl-6 , 7 , S~trif luoro-4-oxo-l, 4 
-dihydroquinoline-3-carboxylic acid and 143mg (0.55 irunole) of 3- 
ar.inorr.cthy 1-4 -t-buty loxyininopyrrolidine dihydrochloride were 
rcfluxcd for 2.5 hours under heating according to the saiae manner 
a:- Example 89 and cooled down to roon temperature. Then, the 
resulting product was then separated and purified with prepara- 
tive KPLC to obtain 151ir,g (Yield: 67%) of the title compound. 

1 K NKR (DMS0-d 6 , ppm) : S 8.8(1K, s), 7.8(1H, d) , ~4.5(2H, 

s), 4.3(1H, m) , 3.9(1H, m) , 3.8(1H, . n) , 
2.9(1H, a) , 2.3-2. 7{2H, in), 1.3(9H, s) , 
1.15(4K, s) 

FAB MS (PCS) : 449[M+K] + * 



Exar.cle 91 - • 

Synthesis of 8 - ch Ioro-1 - eve lopropvl-6 - f luoro-r7 - n-aminoTnethvl-4- 
t-butvioxyiininopvrrolidin-1-vH l -4-oxo-l , 4-dihvdroauinoline-3- 
carboxvlic acid 



89 



0 0 



tBuON 




15 0r.g (0.5 mnole) of 8-chlcro-l-cyclopropyl-6 , 7-dif luoro-4- 
oxo-l, 4-dihydroquinoline-3-carboxylic acid was reacted according 
to the sane manner as Example 90. Then, the reaction solution 
was concentrated and the residue was purified with preparative 
KPLC to obtain 148mg (Yield: 64%) of the title compound. 

hi HMR (DMSO-d 6 , ppm) : 8 8.7(1H / s) , 7.9(1H, d) , 4.4(211, 

s) , 4.3(1:1, n) , 3.8(111, in), 3.7(1H, n) , 
3.0(1H, E), 2.9-2.7(2*1, m), 1.3(9H, s) , 
1.2-0.9<4H, m) 

FA3 MS(POS) : [M+H] + = 4 65 



Exar.ole 92 

Svnthes is of 7- r3-a!ninoTnethvl-4-t-butvloxvi? t inoDvrrolidin-l-vl) - 
l-cvclor:rcr)vl-6-f I uoro-4-oxo-l , 4 -d ihvdroauinoline-3-carboxvlic 
acid 



o o 




tBuON=< 

J 



90 



4 :f 



O 



I32rag (0.5 mmole) of l-cyclopropyl-6 , 7-dif luoro-4-oxo-l, 4- 
dihydroquinoline-3-carboxylic acid was refluxed for 3.5 hours 
under heating according to the same manner as Example 89. Then, 
the resulting residue was subjected to preparative HPLC to obtain 
129ng (Yield: 60%) of the title compound. 

1 H HI-IR (DMS0-d 6 , ppm) : S 8.6 (IK, s) , 7.8(1H, d) , 7.2(1H, 

d), 4.4(2K, s), 3.9(1H, m) , 3.8(1H, in), 
3.7(1H, in), 3.0(1H, n), 2.9-2. 7(2H, in), 
1.4(9H, s) , 1.3-1. 1(4H, m) 

FAB MS(POS) : [M+H] + = 431 

Fxnmnle 9 3 ■ - 

Syr. thin is of 5-amino-7- f 3 -oni nonethvl-a -t-butvloxvirainonvrrnl i - 
din-1-v .J. IrJ^Cjj^Llonronv] -a-qxq-i , A -d i hy rirnmi i no 1 i nn- 3 - carboxv 1 ^ n 



NH-j O 0 



\J 




I48ng (0.5 mnole) of 5-aaino-l-cyclopropyl-6 , 7 , 8-trif lupro- 
4-oxo-l,4-dihydroquinoline-3-carboxylic acid was refluxed for 8 
hours under heating according to the same manner as Example 89. 
Then, the resulting residue was purified with preparative HPLC to 
obtain lSlmg (Yield: 65%) of the title compound. 
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H NMR (DMSO-d 5 , ppm) : 6 8.6(1H, s) , 7.5(2H, br) , 4.3(2H, 

s) , 4.0-3.S(3K, in), 3.2(1H, m) , 2.8- 
2.6(2H, E), 1.3(9H, s) , 1.1(4H, m) 
FAB MS(POS) : [M+H] + =4 64 

Example 94 

Synthesis of 7- f 3-aminom e thvl-4-t-butvlox-viTtiinopvrrolidi n-i -v l ) - 
l-cvcloproovl-6-f luoro-a - methoxv-4-oxo-l . 4-dihvdroguinoT ihp-t- 
carboxvlic acid 



: hi 



tBuON= 




143ng (0.5 mmole) of l-cyclopropyl-6,7-diflucro-8-inethoxy-4- 
oxo-l,4-dihydroquinoline-3-carboxylic acid was refluxed for 10 
hours under heating according to the same nanner as Exanple 89. 
Then, the resulting residue was purified with preparative HPLC to 
obtain 92ng (Yield: 40%) of the' title compound. 

% NMR (DMSO-d 6/ ppm) : 5 8.9(lH, s) , 7.8(1H, d) , 4.5(2H, 

s), 4.3(1H, m), 4.1(1H, m), 3.9(1H, m) , 
3.0(1H, m), 2.8-2.7(2H, m) , 2.7(3H, s) , 
1.3(9H, s), 1.25(2H, m) , 0.9(2H, s) 

FAB MS(POS) : [M+H] + = 461 



92 



• 



Exanole 95 

Synthesis of 7- f 3-am inomethyl-4-t-butvloxviminoT)vrrolidin-l-vl) - 
1- (2 , 4-dif luorophenvl) -6-f luoro-4-oxo-l , 4-dihvdro-l , 8-naohthvr- 
idine-3-carboxylic acid 



0 0 



IBuON 




0) 




IGSing (0.5 mnole) of 6 , 7-dif luoro-1- (2 , 4-dif luorophenyl) -4- 
oxo-l, 4-dihydro-naphthyridine-3-carboxylic acid and 143mg (0.55 
nnolc) of -3-aminomethyl-4-t-butyloxyiminopyrrolidine dihydrochlo- 
ridc were suspended in 3ml of dry acetonitrile. Then,230mg 
(1.5 nraole) of 1 , 8-diazabicyclo [ 5 . 4 . 0] undec-7-ene was added 
^ thereto, and the reaction mixture was stirred for 15 minutes at 
.room temperature and then treated according to the same manner as 
Example 89 to obtain 203mg (Yield: 81%) of the title compound. 

X H mm (DMS0-d 6 , ppm) : 6 8.9(1H, s) , 8.1(1H, d) , 7.8(1H, 

m), 7.6(1H, dd), 7.3(1H, dd) , 4.3<2H, 
s), 4.0(1H, m), 3.9(1H, m), 3.0(1H, m) , 
2.8-2. 6(2H, m), 1.3(9H, s) 
FAB MS(POS) : [M+H] + = 504 

Example 96 

Synthesis — of 7- f3-am inomethvl-4-t-butvloxviTninoDvrrolidin-l-vl^ - 
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6 , 8-dif luoro-l-ethvl-4-oxo-l , 4-dihydroauinoIine-3-carboxvlic acid 



O Q 




£3 

f3 



'I 



136mg (0.5 mmole) of l-ethyl-e^S-trifluoroM-oxo-l^-dihy- 
droquinoline-3-carboxylic acid was refluxed for 5 hours under 
heating according to the same manner as Example 89, Then, ■ the 
resulting residue was purified v/ith preparative HPLC to obtain 
170mg (Yield: 73%) of the title compound- 

X H NKR (DMSO-d 6/ ppm) ; 6 8-8(lH, s) , 7.8(11*, d) , 4.5(2H, 

q) , 4.4(2H, s) , 4.2(1H, m), 3.9(1H, m) , 
3.1(1H # m) , 2.9-2-7(2H, m) , 1.45(3H, t) , 
1.3 (9H, s) 

FAB MS(POS) : [M+H] + =43 7 



Examples 97 to 176 



The amine compounds prepared in Preparations 41 to 50 were 
treated according to the same procedure as Examples 89 to 9 6 to 
prepare the respective compounds 97 to 176 of which NMR and MS 
data are listed in the following Taibles 16 to 23.' 



94 



# # 

Table 16* Examples 97 to 106 



o 0 




IMH 2 



£35 



r i 



E x 3.mp . 

no. 


R 


l H NKR, 6(ppm) 


NMR 
solv. 


- FAB, 

MS 
(M+l) 


Reac. 

time 

(min) 


Yield 
<%) 


S7 


-< 


8. 6(1H, s) ,8.0<lH,d) ,4.7 (1H, 
m) ,4.6{2H,s),4.2(lH,m) ,3.9 
<lH,m) ,3.7(lH,m) ,3.0<lH,m) , 
2.9-2. 7 (2H # m) ,1.2-1.0<4H, 
m) ,0.9 ( 6H,d) 


DMSO 
~ d 6 


418 


10 


73 


o 2 




8 . 6 ( 1H, s ) , 8 . 05 ( 1H, d ) , 4 . 8 
(lll,m) ,4.7{2H,s},4.2(lH,m) , 
4.0(lH,m) , 3.7(lH,m) ,3.0(1H, 
m) ,2.9-2.7(2H,m) ,2.2(2H,m) , 
2.1(2H,m) ,1.7(lH,m) ,1.5(1H, 
nv) , 1. 2-1.0 ( 4H,in) 


DMSO 
~ d 6 


430 


10 


63 


99 




8. 6(lH,s) ,8.0(lH,d) ,4. 7 (IK, 
m) ,4.5(2H,s) ,4.2(lH,ra) ,3.9 
(lH,m) ,3*7 (iH,m) ,3.1(lH,m) , 
2.9-2.8 (2H,m) ,1.7 <4H,s) ,1.6 
(2H,m) ,1.5(2H,m) ,1.2-1.0 
<4H,m) 


DMSO 
" d 6 


. 444 


50 


77 


1G0 




8.6(lH,s) ,8.0(lH,d),4.8(lH, 
in) / 4.6(2H / s),4.2(lK,m) ,3.9 
(lH,m) ,3.8-3.6 (5H,m)';"3.1 
(lH,m) , 2.9-2. 7{2H,m>/?.3- 
1.9<2H,m) ,1.2-1. 0(4H Y m) . 


DMSO 
" d 6 


446 


30 


.61 


101 




8.65(lH,s) ,8.05(lH,d),4.6 
(2H,a) ,4.25 (lH,m) ,3.9 (1H, 
m) ,3.85(2H,dd) ,3.75 (lH,m), 
3.1{lH,m) ,3.0-2.8(2H,m), 
1.3-1.0 (5H,m) ,0.5(2H,m), 
0.3(2H,m) 


DMSO 
" d 6 


430 


30 


84 



95 



Table 16. (continued) 



Ex amp. 
No. 


R 


1 H NMR, 5{ppra) 


NMR 
solv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

(min) 


Yield 
(%) 


'102 




8.6(1H, s) ,8.0(lH,d) ,4.6(2H, 
s) ,4.2/lH.nil , 3 . 95 f 1H . m 1 - 3.8 
<2H,d) ,3.7(lH,m) ,3.05 (1H, 
ra) ,2.9-2.7 (2H,m) ,1.9(lH,m) , 
1.2-1.0{4H,n) ,0-9{6H,d) 


DMSO 
~ d 6 


432 


15 


80 


103 




8.60(1H, s) ,8.05(lH,d) ,4.74 

m) ,3.97(lH,m) ,3.75(lH,m), 
3.50(lH,s) , 3.35(2H,s),3.08 
(lH,m) ,2.90-2.70(2H,m), 
1.30-1.05(4H,m) 


DMSO 
" d 6 


414 


90 


63 


104 




s),4.2(lH,m) ,4.1{2H,t),3.9 
(lH,m) ,3.7{ lH,m) ,3.1<lH,m) , 
2.9-2.7{2H,m) ,2.8<1H, s) , 2.5 
<2U,t) ,1.2-1. 0<4H,ra) 


DMSO 
~ d 6 


423 


15 


65- 

i 


105 


0CH 3 


8.6(lH,s) ,8.0(lK,d) ,4.6(2H, 
s) ,4.2(lH,m) ,3.9(lH,m) ,3.7 
<lH,m) ,3.4(2H, s) ,3.3{3K,s) , 
3.0<lH,m) ,2.8-2.6(2K,m) , 
1.2-1.0(4H,m) 


DMSO 
" d 6 


420 


20 


52 


105 • 




8. 6 (IK, s) ,8.05 (lH,d) ,4.6 
(2H,s) ,4.3(2K,t) ,4.2(lH,m), 
3.9 (lH,m) ,3.8<2K,t) ,3.7(1H, 
m) ,3. l(lH,m) ,2.9-2.7 (2H,m) , 
1.2-1. 0(4K,m). 


DMSO 
" d 6 


438 


10 


50 



•96. 



Table 17. Examples 107 to 116 




0 0 




Examp. 
No. 


R 


X H NMR, 6(ppm) 


NMR 
solv. 


FAB, | Reac. 
MS | time 
(M+l) j (hr) 


Yield 
<%> 


107 


-< 


8.8<lH,s) ,7.8 <lH,d) ,4.7 (1H, 
m) ,4.5{2H,s) ,4.1(lH,m) ,3-9 
(lH,m) ,3.8(lH,m) ,2-9(lH,m) , 
2.8-2.7 (2H,m) ,1.15{4H,s), 
0-9(6H,d) 


DMSO 
" d 6 


- 435 


2 


69 


ioa 




8.8 (1H, s) ,7.8(lH,d) ,4.8 (1H, 
m) ,4.4{2H,s) , 4 . 1 ( lH,m) ,3.9 
(lH,m) ,3.8(lH ff m) ,2.9(lH,m) , 
2.8-2.7(2H,m) ,2.2<2H,m) ,2.1 
(2K,m) , 1.7 (1H, a) ,1.5(lH,m) , 
1.15(4H f 8) 


DMSO 
" d 6 


447 


2 


61 


109 


-o 


8.8(lH,s) ,7.8(lH,d) ,4.7<1H, 
m) ,4-5(2H,s) ,4.1(lH,m) ,3.9 
(lK,m) ,3.8 (IK, in) ,2.9(.lH,m) , 
2.8-2.7 (2H,n) , 1.7 ( 4H, a) , 1. 6 
(2H,a) ,1.5 (2H,m) ,1.15 (2H, 
m) ,1.0{2K,m) 


DMSO 
" d 6 


461 


2 ' 


63 


| 110 




8.8<lK,s),7.8(lH,d) ,4.8(1H, 
m) ,4.5(2H,s) ,4.1(lH,ra) ,3.9 
{ lH,m) ,3.8-3.6 (4H,m) ,3.1 
( IK , m ) , 2 . 8-2 . 7 ( 2K , m) , 2 . 3- 
1.9{2H,a) ,1.2-1.0(4K,s) 


DMSO 
" d 6 


463 


2 


54 


111 




8.8(lK,s) ,7.S(lH,d) ,4.5. 
(2H,s) ,4.1<lH,a),3.9<lH,m), 
3.8(2K,dd) ,3.75 (lH f m) ,3.1 
(lH,ra) ,2.8-2-7(2H,m),1.15 
<4H,m) ,1.0S(lH,m) ,0.5(2H, 
m) ,0.3(2K,m) 


DMSO 
" d 6 


447 


2 


59 



97 



Table 17. (continued) 



No. 


R 


*H NHR, 6{ppm) 


NMR 
solv. 


FAB, 
MS 
(M+1J 


Reac. 

time 

(hr) 


Yield 
(%) 


112 


> 


s),4.1{lK,n),3.9(lH,m),3.8 
(2H,d) ,3.75 (!H,m) ,3.0 (1H, 
m) ,2.3-2.7(2*4,01) ,1.9(111,1X1), 
1.2-1.0{4K,n) ,0.9{6H,d) 


DMSO 
o 


449 


2 


64 


113 




(2H,s) ,4.3(2H,s) ,4.1(1H, 
rr. } , 3 . S ( 1 H , ra ) , 3 . 8 ( 1 H , m ) , 3 . 5 
(1H, s), 2. 9{lH,m) ,2.8-2.7 
(2H,m) ,1.15(4H,m) 


DMSO 
- d 6 


431 


4 


55 


ii-; 

i 




- 

o.o(i.i,sj, /-a(lrl / a) / 4.o(2H / 
s) ,4.1(1.4, m) ,4.0 (2H,t) ,3.9 
(lH,m) ,3.8 (lK,m) ,3.1(lH,m) , 
2.8-2.7(2K,m) ,2.7{lH,s) ,2.5 
<2H,t),1.2(4H,m) 


DMSO 
~ d 6 


445 

• 


2 


65 

i 


j 

115 


^OCH 3 


8.8<lH,s) ,7.8(lH,d) , 4.5(2H, 
s),4.1(lH,m),3.9(lH,m),3.8 
<lH,m) , 3.3 (2H,s) ,3.1{3K,s) , 
3.0(lH,m) ,2.8-2.7(2H,m), 
1.15(44,0-.) 


DMSO 
- d 6 


: 

437 | 


1.5 


i 

47 


115 




8.8{1H, s),7.8<lH,d),4.5(2H, 
s),4.3(2H / t),4.1(lH,m),3.9 
(lH,m),3.8(2H / t),3.75(lH, 
m) ,3.0(lK,rn) ,2.8-2.7 (2H,m) , 
1.15(4H,m) 


DMSO 
" d 6- 


455 


1.5 


53 



98 



Table 18- Examples 117 to 126 




NHo 



o o 




Examp. 
No. 


R 


2 H NMR, S(ppm) 


NMR 
solv. 


FAB, 
MS 
(M+l) 


. Reac. 
time 
(hr) 


Yield 
<%) 


117 


-< 


8.8<lH,s),7.9(lH,d),4.7(lH, 
m) ,4.4(2H,s) ,4.3(lH,m) ,3.8 
<lH,m) ,3.7(lH,m) ,3.0<lH,m) , 
2.9-2- 7 (2H f m) ,1.8-0.9 (4H, 
m) ,0.9<6H,d) 


DMSO 
~ d 6 


' 451 


2.5 


63 


113 




8.8(lH,s),7.9(lH,d),4.7(lH, 
m) ,4.4(2H, s) ,4.3(lH,m),3.8 
<lH,m) ,3.7{lH,rn),3.0(iH,ra), 
• 2.9-2,7{2H,m),2.2<2H,m>, 

m) ,1.12-0.9(4H,m) 


DMSO 
" d 6 


463 


2 


61 


119 




8.8(lH,s),7.9(lH,d),4.7(lH, 
m) ,4.4(2H,s) ,4.3(lK,ra) ,3.8 
(lH,m},3.7(lH,m) ,3.0<lH,m) , 
2.9-2.7{2H,m),1.7(4H,s),1.6 
(2H,m),1.5(2H,m}, 1.2-0*9 
. <4H,ra) 


DMSO 
" d 6 


477 


2 


55 


120 




8.8(lH,s),7.9(lH,d),4.8(lH, 
m),4.4(2H,s) ,4.3<lH,m) ,3.8- 
3. 6 (6H,m), 3.0(lH,m), 2 ,9-2. 7 
(2H,m) ,2.3-1.9(2H,m),1.2- 
0.9{4H,ra) 


DMSO 
" d 6 


. 479 


2.5 


49 


121 




8.8(lH,s),7.9(lH,d),4.4 
(2H, s) , 4.3{lH,m),3.8-3.7 
(4H,xn) ,3.0(lH,m) ,2.9-2-7 
(2H,m) ,1.2-0.9(5H,m) ,6.5 
(2H,m) ,0.3(2H,m) 


DMSO 
" d 6 


463 


2 


52 



u 
C8 

f =4 
fed 

fii 

m 



99 



Table 18. (continued) 



Ex amp. 
Ko. 


R 


1 H NMR, 5(pp-n) 


NMR 
solv. 


FAB, 
MS 
(M+l) 


1 Reac. 
time 
(hr) 


Yield 
(%) 


122 

1 

I 




8.8(lH.sl.7 9 I IK dl.4.4(2H. 

s ) , 4 . 3 ( 1H, m ) , 3 - 8-3 . 7 ( 4H, m) , 
I 3.0{lH,n) ,2.9-2. 7(2H,m), 
| 1.9(iH,m) , 1.2-0.9 (4H,m), 
I 0.9(6H,d) 


DMSO 
" d 6 


465 


2 


60 


! 

1 
i 

i 

123 | % 

i 

I 


, / • ? ^ xn; u ^ / *i»ul 

(2H,s),4.4<2H,s),4.3(lH, 
m) ,3.8(lH,m) ,3.5(lH,s) , 
3.0(lH,m) , 2.9-2.7 <2H,m) , 
i.2-0.9(4H,m) 


DMSO 
" d 6 


447 


2 


62 


124 


— 


o.o^ j,n, ) , i *y { in , a } ; h • 4 ( zn f 
g) , 4 . 3 ( 1H, m) / 4.1(2H,t) ,3-8 
(lH,m) ,3.7(lH,ra) ,3.0(lH,m) , 
2.9-2-7(2H,m) ,2.8(lH,s},2.5 
(2H,t) ,1.2-0. 9{4H / m) 


DMSO 
- d 6 


461 

i 


2.5 


57 


i 
1 

1 

1 


\cH 3 


8.8(lH,s),7.9<lH,d),4.4(2H, 
s) ,4. 3 (lH,m) , 3.8(lH,ra) ,3.7 
(lH,m) ,3.3(2H,s) ,3.1(3H,s) , 
3.0(lH,m) ,2.9-2.7(2H,m), 
1*2-0. 9(4H,n) 


i 
j 

DMSO ! 


. i . 
j 

453 j 1.5 

i 

I 
i 


i 


126 




8.8(lH,s) ,7.9(lH,d) ,4;4(2K, 
s),4.3(3H,n) f 3 . 8-3 . 7 { 4H,ra) , 
3,0(lH,m),2.9-2.7(2H,ra), 
1.2-0.9<4H,rr.) 


DMSO' 
o 


i 

471 ! 


2 


64 



fj 



1.00 



Table 19, Examples 127 to 13 6 



0 0 



F vrY> 

NH 2 



OH 



Ex amp. 
No. 


R 


1 H NMR, 6(ppm) 


NMR 
solv. 


FAB, 
MS 
(M+l) 


Rcac. 

time 

(hr) 


Yield 
<%) 


127 


-< 


8.6(lH,s) ,7.8 (lH,d) ,7.2c 1H, 
d) ,4.6(lH,m) ,4.4 (2H, s) ,3.9 
(lH,m) ,3.8(lH,m) ,3.7(lH,m) , 
3.0<lH,m) ,2.9-2.7 (2H,m) / 
1.3-1. l(4H,m) ,0.9<6H,d) 


DMSO 
~ d 6 


417 


3 


55 


12S 




8.6<lH,s) , 7.8{lH,d) ,7.2 
(lH,d) ,4.7(lH,m) ,4.4<2H,s) , 
3-9 (lH,m) ,3.8 (lH,m) ,3.0(1H, 
m) , 2.9-2.7(2H,m) ,2.2(2H,m) , 
2.1{2H,m) ,1.7{lK,m) ,1.5(2H,- 
m) ,1.3-l.l(4H,m) 


DMSO 
" d 6 


429 


3 


1 

i 
t 

52 1 

■ 1 

1 


129 


-o. 


8.6(lH,s),7.8<lH,d) ,7.2(1H, 
d) ,4.7(lH f m) ,4.4(2H,a) ,3.9 
(lH,m) ,3.8(lH,m) ,3.7(lH,m) , 
3.0{lH,m) ,2.?-2.7<2H,m) ,1.7 
<4H,3),1.6<2H,m) ,1.5(2H,m) , 
1.3-l.l(4H,m) 


DMSO 
" d 6 


443 


■3 * 


59 


130 




8-.6(lH, s) ,7.8(lH,d) ,7.2(1H, 
d) ,4.8(lH,m) ,4.4<2H,s),3.9 
(lH,m),3.8-3.6(6H,m) ,3.0 
(lH,ra) ,2.9-2. 7 (2H,m) ,2.3- 
1.9(2H,xn) , 1.3-1. l(4H,m) 


DHSO 
~ d 6 


445 


•3 


45 


131 




8.6{lH,s),7.8(lH,d),7.2(lH, 
d) ,4.6(lH,ra) ,4.4(2H,s),3.9 
(lH,m) ,3.8-3.7(3H,ra) ,3.1 
(lH,ra) ,2.9-2.7{2H,m) ,1.3- 
l.l(4H,m) ,1.0(lH,m),0.5{2H, 
m) ,0.3{2H,ra) 


DHSO 
" d 6 


429 


3 


57 



CO 
(0 

ru 
in 
o 



Ft, 



101 



Table 19. (continued) 



Examp. 
NO. 


R 


*H NMR, 6(ppm) 


NMR 
solv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

(hr) 


Yield 
(%) 


132 


"\_ 

/ 
/ 


8.6(1H,3) ,7.8(lH,d) ,7.2{1H, 
d) ,4.4(2H,s) ,3.9 (lH,m) ,3.8 
(3H,m) ,3.7<lH # m) ,3.1(lH,m) , 
2.9-2.7 (2H,n) , 1.9<lH,m) , 
1.3-1. l(4H,m) ,0.9(6H,d) 


DMSO 
" d 6 


431 


3 


76 


133 




8.6(lH,s) , 7.8(lH,d) ,7.2 (1H, 
d) ,4.6(2H, s) ,4.4<2H,s) ,3.9 
(lH,m) ,3.8( lH,m) ,3.7(lH,m) , 
3.5(lH,s) , 3.0(lH,m) ,2.9- 
2.7{2H,m) , 1.3-l.l(4H,m) 


DMSO 
" d 6 


413 


3 


49 


134 




8.6(1H, s) ,7.8(lH,d) ,7.2(1H, 
d),4.4(2H,s),4.1(2H,t),3.9 
(lH,m) ,3.8(lH,m) ,3.7{lH,m) , 
3. l(lH,m) ,2.9-2.7 (2H,m), 
2.8(lH,s) , 2.5(2H,t) , 1-3- 
l.l(4H,m) 


DMSO 
" d 6 


427 


3 


59 


135 


och 3 


8.6( 1H, c) , 7.8(1H, d) , 7.2( 1H, 
d) ,4.4(2K, s) , 4.1(2H,t) ,3.9 
( lH,m) ,3.8(lH,m) ,3.7(lH,m) , 
3.3<2H,s) ,3.2(3H,s) ,3.0 (IK, 
m) ,2.9-2.7 (2H,m) ,1.3-1.1 
(4H,m) 


DMSO 
" d 6 


. 419 


1.5 


47 

1 


136 

i 


— V cl 


8.6(lH,s) , 7.8(lH,d) , 7.2 (IK, 
d) ,4.4{2H r s) ,4.3(2H,t) ,3.'9 
(lH,m) ,3.8 (3H,m) ,3.7(lH,m), 
3.0(lH,m) , 2.9-2.7 (2H,m) , 
1.3-1. l(4H,m) 


DMSO 
" d 6 


437 


i 

2 . 


53 



102 



Table 20. Examples 137 to 14 6 



0 0 




No. 



d 

m 
m 



L H NMR / S(ppm) 



NMR 
solv. 



FAB, 
MS 
(M+l) 



Reac. 

time 

(hr) 



Yield 



137 



8.8(lH,s) ,7.8<lH,d) , 4.7(1H, 
m) ,4. 5 (2H, a) , 4.3 (lH,m) , 4. 1 
(lH,m) ,3.9(lH,m) , 3.0(lH,m) , 
2.8-2.7(2H,m) ,2.65(3H,s) , 
1.3(2H,m) , 1.0(2H,m) ,0.9 
(611, d) 



DMSO 



447 



57 



133 



o 



8.8(111,3) ,7.8(lH,d) ,4.8(111, 
m) ,4.7<2H,s) ,4.3(lH,m) ,4.2 
( lH,m) , 3.9 (lH,m) ,3.0(lH,m) , 
2.9-2.7<2H,m) ,2.7(3H, s) ,2.2 
(2H,m) ,2.1(2H,m) ,1.6{lH,m) , 
1.5(lH,m) , 1.3 (2H,m), 0.95 
(2H,m) 



DMSO 



. 459 



12 



65 



139 



8.8(1H, s) ,7.8(lH,d) ,4.7(1H, 
m) ,4.5(2H,s) ,4.3(lH,m) ,4.2 
(lH,m) # 3.9(lH # m) ,3.1<lH,m) , 
2.9-2.8(2H,m) ,2.7(3H,s) ,.1.7 
(4H,s) ,1.6(2H,m) ,1.5 (2H,m) , 
1.3{2H,m) ,0.9(2H,m) 



DMSO 
-d. 



473 



12 



63 



140 



8.8(1H, s) ,7.8(lH,d) ,4.8(1H, 
m) ,4.6(2H,s) , 4.3 (lH,m)-, 4. 2 
(lH,ra) ,4.0(lH,m) ,3.8-3.6 
(4H,m) , 3. l(lH,m) ,2.9-2.7 
(2H,m),2.7(3H,s) ,2.3-1.9 
(2H,m) ,1.3{2H,m) ,0.9(2H # m) 



DMSO 
-d c 



475 



12 



42 



103 



Table 20- (continued) 



4\ 



Exanip. 
No. 


R 


1 

H NMR, 5(p?m) 


NMR 
solv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

(hr) 


Yield 
<*) 


141 


l> 


8.8(lH,s),7.8(lH,d),4.6 
(2H, s) ,4.3(lK # m) ,3.9(lH,m) , 
3.S5(2H / dd) ,3.1(lH,m) , 3.0- 
2.8{2H,m) ,2.7 (3H,s) ,1.3 (2H, 
m) , l.l(lH / m) ,0.9{2H,m) , 
0.5(2H,m),0.3{2H,m} 


DMSO 
" d 6 


459 


12 


63 


142 


/ 


8.8<1H, s) ,7.8(lH,d) ,4.6(2H, 
3) , 4.3(lH,m) ,4.2(lH,m) ,3.95 
(lH,m) ,3.8{2EI,d) ,3.05 {1H, 
m) , 2.9-2.7(2K,m) ,2.7{3H, 5) , 
1.9 ( lH,m) , 1.3 (2H,m) , 1.0(2H, 
m) ,0.9(6H,d) 


DMSO 
" d 6 


461 


12 


68 


143 




8.8{lH,o) ,7.8(lH,d),4.62 
(2H,s) ,4.60 (2H,s) ,4.3 (1H, 
m) ,4.1{lH,m) ,3.9(lH,m) , 3.5 
(lH,n),3.0(lH,n),2.7<3H,G), 
2.9-2.7(?.H,m) , 1.3(2H / m) , 
1.0(2H,m) 


DMSO 
' d 6 


443 


12 


- 1 

30 


144 


— . ^ 


8.8(lH,s) ,7.8{lH,d) ,4.6{2H, 
s),4.3(lH,m),4.2{lH,m), 
4.15(2H,t) ,3.1(lK,m) ,2.9- 
2.7(2H,m) ,2.8<lH,s) ,2.7(3H, 
s) ,2. 5(3H,t), 1.3(2H,m), 
0.9(2H,m) 


DMSO 
" d 6 


457 


12 


52 


145 


och 3 


8.8{1H,3) ,7.8<lH,d) ,4.6(2H, 
s) ,4.3 (lH,m) ,4.15 <lH,m) ,3.9 
(lH,m) , 3.3(2H f a) , 3.1(3H,s) , 
2.9(lH,ra) / 2.8-2.6(2H,rn) , 
2.7(3H,s} ,1.3(2H,ra), 
0.9(2H,m) 


DMSO 
- d 6 


» 

449 


8 


39 


146 




8.8<lH,s),7.8(lH,d),4.-6 (-2H, 
s),4. 3 (2H,t), 4.25 (1H, in) ,4.2 
(lH,ro),3.9(lH,m) ,3.8(2H,t) , 
2.9-2 .7(2H,ra) ,2.7(3H,a) ,1.3 
(2H,m),1.0(2H,m) 


DMSO 
~ d 6 


467 


12 


57 



104 



Table 21. Examples 147 to 156 



RON 



NH 2 0 O 




fi 5 

I) 

Up 

i\ 
if i 



Ex amp. 
No. 



147 



148 



149 



8.4(lH,s) ,7.7{2H,br) # 4.5 
<lH,m) ,4.3(2H, a) ,4.0-3.8 
(3H,m) ,3.2<lH,m),2.8-2.6 
(2H,m) ,l.l(4H,s) ,0.9 
(611, d) 



NMH 
solv. 



DMSO 



8.3(lH,3),7.3(2H,br) ,4.8 
( lH,m) ,4.3 (2H,s) ,4.0-3.8 
(3H,m) ,2.8-2. 6(2H,m) ,2.2 
<2H,m) ,2.1(2H,m) , 1.6(lH,m) , 
1.5(lH,m),l.l(4H,m) 



FAB, 
MS 
(M+lj 



Reac . 

time 

(hr) 



Yield 



450 



73 



8.4(lH,s),7.4(2H,br) ,4.7 
(lH,m) ,4.5(2H,a) ,4.2(lH,ra) , 
3.9(lH,m),3.7<lH,m),3.0<lH, 
m) ,2.8-2.6<2H,m) ,1.7<4H,s) , 
1.6(2H,m),1.5(2H,m),l.l 
(4H,m) 



DMSO 



462 



64 



DMSO 



476 



61 



150 



8.4<lH,s),7.4(2H,br) ,4.8 
(lH,m) ,4.6(2H,3) / 4,2{lH,m) , 
4.0(lH,m) ,3.8-3. 6 (4H,m) , 
3.0(lH,m),2.8-2.6(2H,m),. 
2.3-1.9 <2H,m), 1.2-0,9 (4H,m) 



DMSO 



478 



12 



54 



105 



Table 21. (continued) 



Ex amp. 
No. 


R 


X H NMR, 5(ppm) 


NMR 
solv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

(hr) 


Yield 
(%) 


151 




8.4 (1H, s) ,7.5(2H,br) ,4.6 
(2H,s) ,3.9<lH,m) ,3.8(2H, 
dd) ,3.0(lH,m) ,2.9-2.8(2H, 
tn) ,1.0(lH,m) , O.S(2H,m) , 
0.3(2H,ro) 


DMSO 

-d, 
o 


462 


5 


82 


152 


> 


8 . 4 ( 1H , a ) , 7 . 5 ( 2H, br ) , 4 . 5 
(2H,s) ,3.9(lH,m) , 3.8(2H, 
dd) ,3.1(lH,m) ,2.9-2.7(2H, 
m) , 1.9(lH,m) , 1.2-1. l(4H,m) , 
0.9(6H,d) 


DMSO 
~ d 6 


464 


6 


75 


153 




8.4(lH,s) , 7.4{2H,br) ,4.6 
(211,2) ,4.59 <2H,m) ,4.2(1H, 
m) , 3.9(lH,m) , 3.7(lH,m) ,3.5 
(1H,g) ,3.0(lH,m) ,2.8-2.6 
(2H,m),l.l(4H,s) 


DMSO 
~ d 6 


446 


4 


50 


154 




8.4(lK,s) ,7.5(2I1,br) ,4.4 
( 2H, 3) ,4. 1(111, m) ,4.0{2H,t), 
3.9<lH,m) ,3.8(lH,m) ,3.1<1H, 
m) , 2.8-2.7 (2H,m) ,2.8(lH,s) , 
2.5(2H,t) , 1.2-0. 9 (4K,m) 


DMSO 
~ d 6 


460 


5 j 

i 
( 
1 

• 1 


70 


155 




8.4(lH,s) ,7.4(2H,br) ,4.4 
(2H,s),4.3(2H,t) ,4.1(lH,m) , 
3.9(lH,m) ,3.7(2H,t) ,3.6{1H, 
m) , 3.3(2H, s) ,3.0(3H,B) ,2.9 
(lH,m) ,2.8-2. 6(2H,m) , 
1.3-0.9(4H,m) 


DMSO 
- d 6 


452 


3 


60 


156 


— v^ cl 


8.4(lH,s) ,7.4<2H,br) ,4.4 
<2H,s),4.3(2H,t) ,4,0<2H,m) , 
3.9£lH,m) ,3.8(2H,t) ,3.7(1H, 
m) ,3.2(lH,m) ,2.9-2.7 (2H,mj , 
l.l(4H,s) . . 


DMSO 
- d 6 


470 


5 


72 



U! 

IT i 



107 



106 



Table 22. Examples 157 to 166 



0 0 



RON 




Examp. 
No. 


R 


X H NMR, 6{ppm) 


NMR 
solv. 


FAS, 
MS 
(M+i) 


Reac . 

time 

(min) 


Yield 
(*) 


157 


\ 


8.8{ 1H, 3) ,8.1(lH,d) ,7.8 (1H, 
m) ,7.6{1H, dd) # 7 ,3 < lH,dd) , 
4.6< lll,m) ,4.3(2H,s) ,4.0(lH, 
m) ,3.9( 1H, m) , 3.0( lH,m) , 
2.8-2.6(2H,m) ,0.9{6H,d) 


DMSO 
~ d 6 


490 


\ 

15 


64 . 


153 


— o 


8. 8 ( III, a) , 8.1(lII,d) ,7. 8 (IK, 
m) ,7.6(lH,dd) ,7.3 (lH,dd) , 
4.7(lH r m) ,4.4(2H,s) ,4.0(1H, - 
m) ,3.9(lH,m) ,3.0(lH,m) ,2.8- 
2.6(2H,m) ,2.2 (2H,m) , 2.1(2H, 
m) , 1.7(lH,m) ,1.5(lH,m) 


DMSO 
~ d 6 


502 


20 


61 


1S9 




8.8(JLH,s) ,8.1(1H, d) ,7,8 (1H, 
m) ,7.6{lH,dd) ,7.3(lH,dd) , 
4.7(lH,m) ,4.4.<2H,s) ,4.0<1H, 
m) ,3.9 (lH,m) , 3 . 0 ( lH,m) , 2 . 8- 
2-6(2H,m) ,2.2(2H,ra) ,2.1(2H, 
m) ,1.7 <lH,m) ,1.5(lH,m) 


DMSO 
~ d 6 


516 


\ 35 


70 


160 




8.8(lH,s) ,8.1(lH,d) ,7.8(1H, 
tn) ,7.6(lH,dd) ,7.3(lH,dd) , 
4.8(lH / m),4.4(2H,s) / 4.0<lH, 
m) ,3.9(lH,m) , 3 . 8-3 . 6 < 4H,- 
m) ,3.0(lH,m) ,2.9-2. 6 (2H, 
m) ,2-3-1. 9(2H,m) 


DMSO 
~ d 6 


518 


35 


55 



X 



\04> 



107 



Table 22. (continued) 



Ex amp. 
No. 


R 


l 

X H NMR, £(ppm) 


NMR 
solv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

(min) 


Yield 
(%) 


161 


> 


8.8(lH f s) ,8.1(lH,d),7.8 
(lK,dd) ,7. 6(lH,dd) ,7.3<1H, 
dd) , 4.6{2H,s) ,4.2(lH,ra) , 
3.9(lK,m) ,3.S(2H,dd) ,3.0 
(lH,rc) ,2.3-2.6(2H,m) ,1.1 
( lH,m) ,0. 5 (2H,m) ,0.3 (2H,m) 


DMSO 

-d, 
o 


502 


30 


65 


162 


/ 


6. 8(lH,s) , 8.1<lK,d) ,7.8(1H, 
dd) ,7.6(lH,dd) , 7.3(lH,dd) , 
4.6(2H,s) ,4.0( lH,m) ,3.9(1H, 
m) ,3.8(2H,d) , 3.0{lH,m) , 
2.8-2.6{2H,m) , 1.9(lH,n) , 
0.9 (6H,d) 


DMSO 
- d 6 ' 


504 


20 


70 


163 




8.79(lH,s) , 8.01<1H, d) ,7.8 
<lH,m) ,7.6(lH,dd) ,7.3 (1H, 
dd) ,4.73 (2H, c) ,4.61(2H,o) , 
4.21 (lH,m) ,3.75 (lH,m) ,3.50 
(l!I,s) ,3.35(2H, 3) , 3.03{1H, 
m) ,2.90-2.70(2H,ro) 


DMSO 
" d 6 


436 " 


60 


52 


164 




8.8(lH,s) ,3.1(lH,d) ,7.8<1H, 
m} ,7.6(lH,dd} ,7.3(lH,dd) , 
4.6(2H, s) ,4 . 1 (lH,m) ,4.0<2H, 
t) ,3.9(lH,m) ,3.0{lH,m) , 
2-8-2.6(2H,m) ,2.7{1H,9) , 
2.5(2H,t) 


DMSO 
" d 6 


500 


25 


53 


165 




8.8(1H, s) ,8.1(lH,d) ,7.8 (IK, 
m) ,7.6(lH,dd) ,7.3(lH,dd) , 
4.6(2H / s) ,4.1(lH,ra) ,3.9(1H, 
m) ,3.3(2H,s) ,3.1.(3H,s) ,3.0 
<lH,m) ,2.8-2.6(2H,ra) 


DMSO 
" d 6 


492 


30 


47 


166 


— V^ C1 " 


8.8(lH,s) ,8.1(lH,d) ,7.8(1H, 
m) ,7.6(lH,dd) ,7.3(lH,m) ,4.6 
(2H,s) ,4.3 (2H,t) ,4.1<lH,ra) , 
3.9(lH,m) ,3.8<2H,t) ,3.1<1H, 
m) ,2.8-2.6(2H,m) 


DMSO 
~ d 6. 


510 


15 


51 



108 



Table 23. Examples 167 to 176 




No. 


R 


l H NMR, 5(ppm) 


NMR 
solv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

(hr) 


Yield 
(%) 


167 




8 . 8 ( lH f s) , 7 . 8 ( 1H, d) , 4 . 6 ( 1H, 
m) , 4.5(2H,q) ,4.4(2H,s),4.2 
(lH,m) ,3.9{lH,m) ,3.1(lH,m) / 
2.9-2.7 ( 2H, m) ,1.45 (3H,t) , 
0.9(6H,d) 


DMSO 
~ d 6 


423 


4.5 


82 


163 


— o 


8.8{1H,3) ,7.8(lH,d) , 4.7(1H, 
m) , 4.5(2H,q) , 4-4<2H,s) ,4.2 
(lH,m) ,4.1<lH,m) ,3.1(lH,m) , 
2.9-2.7 (2K / m) , 2 . 2 ( 2H, m) , 2 . 1 
(2H,m) , 1.7(lH,m) , 1.6(lH,m) , 
1.45(3H,t) 


DMSO 
~ d 6 


.435 


5 


73 


169 




8.8(lH,s) ,7.8(lH,d) ,4.7S 
(lH,m) ,4.6<2H,s) ,4.5(2H,q} , 
4.2(lH,m) ,3.9{lH,m) ,3.0-2.7 
(2H>m) ,1.8 (4H,s) , 1.65 (2K, 
s) ,1.5(2H,s) ,1.4(3H,t) 


DMSO 
- d 6 


449 


5 


77 


170 




8.7(lH,s) ,7.8(lH,d) ,4.8 (1H, 
m) ,4.55 (2H,s) ,4.5(2H,dd) , 
4.15(lH,m) ,3.85(lH,m) ,3.7 
<2H,m) ,3.1(lH,m).,2.9-2.7 
(2H,m) ,2.1-1.9(2H,m) 
<3H,t) 


DMSO 
~ d 6 ' 


451 


6 


71 



01 

ni 



H3 



109 




Table 23. (continued) 



Examp. 
No. 


R 


*H NMR, 6(p?m) 


NMR 

30lv. 


FAB, 
MS 
(M+l) 


Reac. 

time 

(hr) 


Yield 
(%) 


171 




8. 8(lH,s) ,7.8<lH,d) ,4.6 
(2H,s) ,4.45<2H,m) ,4.25(1H, 
m) ,3.9(2H,dd),3.7(lH,m) , 
3.1(lH,m) ,1.45 (3H,t) ,0.5 
(2H,m) ,0.25(2K,m) 


DMSO 

-d. 
o 


435 


5 


84 

: 


172 


> 


8.8(lH,s) , 7.8(lH,d) ,4.6(2H, 
s) , 4.5(2H,q) ,4.2(lH,m) ,3.9 
(lH,m) , 3.85 (2H,dd) ,3.1 (1H, 
m) ,2.9-2.7(2H,m) ,1.9(lH,m) , 
0.9(6H,d) 


DMSO 
" d 6 


437 


4 


70 


173 


% 


8.8(lH,s),7.8(lH,d) ,4.62 
(2H,3),4.5(2H,q),4.4(2K,s), 
4.2(lH,m) ,3. 9 (IK, in) , 3.5(1H, 
8} ,3.1 (IK, m] ,2.9-2.7{2H,m) , 
1.45(3H, t) 


DMSO 
" d 6 


419 


3 


'50 


174 




8.8 (1H, c) , 7 .8( lH,d) ,4.5 (224, 
dd) , 4.2 ( lH,m) ,4.15 (2H,t) , 
3.9(lH,m) , 3.1(lH,m) ,2.9- 
2.7(2H,m) ,2.8<1H, s) ,2.5(2H, 
t),1.5(3H,t) 


DMSO 
~ d 6 


433 


4.5 


72 


175 




8.8 (1H, 6) ,7.8(lH,d) ,4.6(2H, 
s) ,4.5 (2H,dd) ,4. 15 (lH,m) , 
3.9 (lH,m) , 3.3(2H,s) ,3.1{3H, 
s) ,2.9(lH,m) ,2-8(lH,m) ,2.6 
' (lH,m) ,1.5(3H,t) 


DMSO 

" d 6 


425 


2 


j 
i 
i 

39 


176 




8.8(lH,s) ,7.8{lH,d) ,4.6(2H, 
* s) ,4.5(2H,dd) ,4.3(2H,t),4.2 
(lH,ra) ,3.9 ( lH,ra) ,3.8(2H,t) , 
2.9-2.7(2H,ra) ,1.5(3H,t) 


DMSO 
-d6 


443 


2 


57 



Example 177 

Synthesis of 7- ( 4-amino-3-Tnethoxviinino-pvrrolidin-l-vl^ -1-cvclo- 
propvl-6 , 8-dif luoro-4-oxo-l , 4-dihvdrocruinoline-3-carboxvlic acid 



110 



O Q 



f 1 




2.83g (10 r.rr.ole) of 1-cyclcpropyl-o ,7, 8-trif luoro-4-oxo-l, 4- 
dihydroquinoline-3-carboxylic acid and 4.27g (11.5 mmole) of 4- 
aminomethyl-pyrrolidin-3-one 0 -me thy loxime ditrif luoroacetate 
were added to 23ml of dry acetonitrile. Then, 4.6g (30 mmole) 
of 1, 8-diazabicyclo[5. 4 . 0] undcc-7-ene was added thereto and the 
mixture was refluxed for 1.5 hours under heating and then cooled 
down to room temperature. 15ml of distilled water was added to 
the reaction solution. The precipitated solid product was 
separated and dried to obtain 2.24g (Yield: 55%) of the. title 
compound. 



X H NMR (DMS0-d 6 , ppm) : 6 8.6(1H, s) , 7.75(1H, d) , 4.35(2H, 

■*s), 4.1-3.9 (2H, m) , 3.8(3H,/s), 3.7(1H, 
m) , 3.35.(1H, m), 2.9-2. 6(2H, m) , 1.25 
(2H, d) , 0.95(2H, s) 
FAB MS (POS) : [M+H] = 407 

Example 178 

Synthesis of 7-f 4-aminomethvl-3-methoxviminopvrrolidin-l-vl) -8- 
chloro-l-cvclooropyl-6-f luoro-4-oxo-l , 4-dihvdrocrainoline-3-carbo- 
xvlic aicd 



111 



\7* 



O 0 



NH 9 



141mg (0.5 mmole) of l-cyclopropyl-8-chloro-6 , 7-dif luoro-4- 
oxo-l,4-dihydroquinoline-3-carboxylic acid and 205mg (0.55 mmole) 
of 4-aminomethylpyrrolidin-3-one O-methyloxime ditrif luoroacetate 
were reacted for one hour according to the same manner as Example 
177. Then, the reaction solution vas concentrated and the 
residue was purified with preparative HPLC to obtain 88mg (Yield: 
42%) of the title compound. 

NMR (DM50-d 6 , ppn) : 6 8.7(1H, s) , 7.85(1H, d) , 4.4(1H, 
El), 3.75(3H, s), 3.7(3H, m) , 3.4(2H, m), 
3.0-2.7(2H, m), 1.25(2H / d) , 1.0(2H / s) 
FAB MS(POS) : [M+HJ = 423 

Example 179 

Synthesis of 7- ( 4-amino methvl-3-methoxYiminoDvrrolidin-l-vi) -i- 
cvclopropvl-6-fluoro-4-o xo-l , 4-dihvdrocruinoline-3-carboyyUc acid 



3^1 



- r a 

NH, 



112 



132mg (0.5 mmole) of l-cyclopropyl~6, 7-dif luoro-4-oxo-l, 4- 
dihydroquinoline-3-carboxylic acid and 205mg (0.55 mmole) of 4- 
aminomethylpyrrolidin-3-one O-methyloxime ditrif luoroacetate were 
reacted for 3 hours according to the same manner as Example 177. 
Then, the reaction solution was concentrated and the residue was 
purified with preparative HPLC to obtain 73mg (Yield: 37%) of the 
title compound. 



\n 
si 

£3" 



^•H NMR (DMSO-d 6/ ppm) : S 8.6(1H, s) , 7.85(1H, d) , 7.2(1H, 

d), 4.4(2H, d), 3.9(1H, m) , 3.85(3H, s) , 
3.8-3.65(2H / m) , 3.0 (1H, m) , 2.9-2.7 (2H, 
m), 1.3(2H, m), 1.1(2H, m) 

FAB MS(POS) : [M+H] = 389 

Example 180 

Synthesis of 7- ( 4-aminomethvl-3-methoxviminopvrrolidin-l-vl) -1- 



cvclopropvl-6-f luoro-4-oxo-l . 4-dihydror 1 . 8 1 naphthvridine-3-carbo- 
xvic acid 



0 O 




CH 3 ON=f J* 



141mg (0.5 mmole) of l-cyclopropyl-7-chloro-6-f luoro-4-oxo- 
l,4-dihydro[l,8]naphthyridine-3-carboxylic acid and 2 05mg (0.5 
mmole) of 4-aminomethylpyrrolidin-3-one O-methyloxime ditrif luor- 



113 



oacetate were reacted for 0.5 hour according to the same manner 
as Example 177 to obtain 167mg (Yield: 85%) of the title com- 
pound. 

% NMR (DMS0-d 6/ ppm) : S 8.6(1H, s) , 8.05 (1H, d) , 4.55(2H, 

s), 4.3(1H, m), 3.85(3H, s, 1H, m) , 3.7 
(1H, m) , 3.1-3.0(2H, m), 1.2-1. 0(4H, m) 

FAB MS(POS) : [M+H] = 390 

Kyamole 181 

Synthesis of 7- r4-aTninoTT\ethvl-3-Tnethoxvi Tninopvrrolidin-l-vl^ -1- 
(7 . 4-dif luorophenvl) -6-f luoro-4-oxo-l . 4- dihvdror 1 , 8 Inaohthyr- 
idine-3-carboxylic acid 



o o 




177rdg (0.5 mmole) of l- (2 , 4-dif luorophenyl) -7-chloro-6- 
> f luoro-4 -oxo-1 , 4-dihydro [1,8] naphthyr idine-3 -carboxy lie acid and 
205mg (0.55 mmole) of 4-aminomethylpyrrolidin-3-one O-methyloxime 
ditrif luoroacetate were reacted for 0.5 hour according to the 
•same manner as Example 177 to obtain" 59mg (Yield: 25%) of the 
title compound. 

X H NMR (DMS0-d 6/ ppm) : 6 8„85(1H, s) , 8.05(1H, d) , 7.75(1H, 



\\5 



114 



* 



FAB MS(POS) 



dd), 7.6(1H, dd), 7.35 (1H, dd) , 4.3 (2H, 
m) , 3.8(3H, s, 1H, m) , 3.6(1H, m) , 3.0 
(1H, m) , 2.7(2H, m) 

[M+H] = 462 



03 



Example 182 

Synthesis of l-cvclopropyl-5-aTnino-6 , 8-dif luoro-7- ( 4-aminoinGthYl- 
3-TnothvIoxviiHinonvrrol idin-l-vl ) -4-oxo-l , 4-dihYdrocruinoline-3- 
carboxylic acid 



NH 2 O 0 



ft 



NH, 



OH 



A 



143mg (0.5 mmole) of l-cyclopropyl-5-amino-6 , 7 , 8-trif luoro-4 
-oxo-1, 4-dihydroquinoline-3-carboxylic acid and 205mg (0.55 
neole) of 4-aminomethylpyrrolidin-3-one O-methyloxime ditrifluor- 
v oacetate were refluxed for 4 hours under heating according to the 
same manner as Example 177. . Then, the reaction solution was 
concentrated and the residue was purified with preparative HPLC 
to obtain 84mg (Yield: 40%) of the title compound. 

X H NKR (DMSO-d 6 , ppm) z S 8.49(1H, s) , 7.28 (2H, bs) , 4.3 (2H, 

s), 3.9 (2H, m), 3.8(3H, s) , 3.7(1H, m) , 
- ■ • 2.6-2.8(3H, m), 1.05(4H, m) 

FAB MS(POS) : [M+H] + = 422 



115 



The compounds prepared in Preparations 4 0 and 55 to 57. were 
treated according to the same procedure as Example 177 to 182 to 
prepare the respective compounds 183 to 202 of which NMR and MS 
data are listed in the following Table 24. 




Table 24. Examples 183 to 202 



O O 






Ex . 
No. 


Q 


R l 


R 2 


1 H NMR (DMSO-dg ) 
6(ppm) 


FA 3 MS 
(POS) 
[M+H] 


Reac. 
Tims 


Yield 
<*) 


i Tar 

I n 


133 


CF 




H 


8.8(lH,s) , 7.9<lH,d), 4.35 (1H, 
m) / 3.8(2H,m) / 3-7(2H(,m) / 3.4 
(lH,m) , 3. 0(2H,m) ,1.2-1.0 
(4H / m) 


393 


2.5 


41 


T 1 • 

*3 

f 5 

b 9 


134 


CF 


-o 


Et 


8.8<lH,s) ,7.9(lH,d) ,4.4(111, 
m) ,4.2{2H,q) , 4. 1-3.9 <2H,tn) , 
3.4(2H,m) ,2.8{2H,rn} , 1.4 (3H, 
t) ,1.25-1. 0(4H,m) 


421 


2 


38 


3 a 

f ^ 


185 


CF 


-< 


Ph 


8.8(lH,s) ,7.9 (lH,d) ,7.3-7.1 
(5H,m) , 4.3 (lH,m) ,3.9-3.7{3H, 
m},3.4(2H,m) ,2.8(2H,m) , 1.2 
(2H,d),1.05(2H r s) 


469 . 




29 




185 


CF 


~< 


tBu 


8.8(lH,s), 7.9 (lH,d), 4.35 <1H, 
d) ,4.1-3.9(3H,m) ,3.4{2H,m) , 

. 2.9-2.7(2H,m),1.35(9H,s), 

" 1.2-0. 95(4H,m) 


449 


2 


35 




187 


CC1 


-< 


H- 


8.9(lH,s) ,7.9(lH,d) ,4.4 (1H, 
m) ,3-8(2H,m} ,3.7<2H,m) ,3.4 
(lH,m) ,2.9 (2H |h m) ,1.25 (2H,m), 
l.l(2H,s) 


409 


1.5 


39 




188 


CC1 


-o 


-Et: 


8.9(lH,s),7.9(lH,d),4.35 
- (lH,ra),4.2(2H,q),3.95-3-75 
<3H,ra),3.7(2H,m),3.4<2H,ra), 
2.85-2. 7 (2H,m) ,1.4(3H,t) , 
l.-3-1.15(4H,m) 


437 


1.5 


37 



117 



Table 24. (continued) 



Ex. 
No. 


Q 


R l 


R 2 


1 H NMR ( DMSO-dg ) 
6(ppm) 


FA3 MS 
(POS) 
[M+H] 


Reac . 

Time 

(hr) 


Yield 
(%) 


1SS 


CC1 

1 

1 


~< 


Ph 


8.9(lH,s) ,7.9 (lH,d) ,7.3-7.1 
<5H,m) ,4.35 (!H,m) ,4.1-3.9 
(3H,m) , 3. 65 (2H,m) ,3.35 (2H, 
m) , 2.8-2.7(2H,m) , 1.15(2H,d) , 
0.95(2H,c) 


485 


4.5. 


25 


! 190 


CCL 


-< 


tBu 


8.9(lH,s) ,7.85 (lH,d), 4.3 (1H, 
m) ,3.95-3.8(3H,m) ,3.7{2H,m) , 
3.4(2H,m> ,2.8(2H,m) ,1.3(9H, 
s) ,1.2-l-0(4H,m) 


465 


3 


51 


191 


CH 


~< 


H 


8.6(lH,s) , 7.85 (lH,d) ,7.2{1H, 
d) ,4.4(lH,m) ,3.9(2H,m) ,3.8- 
3. 65 (311,111) , 2.9-2.7<2H,ra) ,1.3 
(2H,d),l.l(2H,s) 


375 


2.2 


42 


192 


CH 


'~<J 


Et 


8.6(1H, a) ,7.8(lH,d) ,7.2 (1H, 
d) ,4.4(l!I,n),4.25<2H,q),3.9- 
3.7(3U,m) , 3.5 £2H, in; ,2.9-2.7 
<2H,m) , 1.3(3H,t) ,1.25-0.95 
(4H,m) 


403 


1.5 


40 


193 


CH 


-< 


Ph 


8.6(lH,s) , 7. 8 ( IK, d), 7. 5-7. 2 
<5H,m,lH,d) ,4.35(lH,ra) ,4.0- 
3. 8 <3H,m) ,3.5 (2H,m) ,2.85-2.7 
<2H,m) ,1.3 (2H,d) ,1.15 (2H,s) 


451 


4.5 . 


31 


194 


CH 




tBu 


8.6<lH,s) ,7.75(lH,d),7.2<lH, 
d) ,4.35 (lH,m) ,4.0-3.8 (3H,mj, 
3.5{2H,m) ,2.9-2.7{2H,mj,1.4 
(9H,s),1.2-1.0S<4H,m) 


431 


3 


43 


195 


N 




H 


8.6(1H, s) ,8.1(lH,d) ,4.5(2H, 
s) ,4.3(lH,m) ,3.8{lH,m) ,3.65 
(lH,m) ,3.35 (lH,m) ,3.0-2.9 
<2H,m) ,1.2-1. G(4H,ni) - 


376 


1 


61 


196 


N 




Et 


8.6(lH,s) ,8.05(lH,d),4.55 
(2H,s) ,4. 3 (XH # m) , 4.25 (2H, . 
q) ,3.8(lH,ra) ,3.7 (lH,m) ,3-4 
(lH,ro) ,3.0-2.85 (2H,m), 1.35 
(3H,t),1.2-0.95(4H,m) 


404 


1 


57 
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Table 24. (continued) 



f 1 



Ex, 
NO. 


Q 






X H NMR ( DMSO-dg ) 
5(ppra) 


FAB MS 
(POS) 
[M+H] 


Reac. 

Time 

(hr) 


Yield 
(%) 


197 


N 


i 


Ph 


8.6(lH,s) ,8.1(lH,d) ,7.7-7.3 
<5H,m) ,4.6(2H,3),4.35{lH,m), 
3.9(lH,m) ,3.75 (lH,m) ,3.4 (1H, 
m) ,3.05-2.8{3H,m) ,1.25 (2H, 
d) , i.05(2H,s) 


452 


1 


40 


193 


N 




tBu 


8.6(lH,s) ,8.05 (lH,d), 4.55 
(2H,s) ,4.35 (lH,m) ,3.95 (1H, 
m) ,3.7{lH,m) ,3.35(lH,m) ,3.0- 
2.85(2H,m) , 1.35(9H,s) ,1.15 
(2H,d),1.0(2H,a) 


432 


1.5 


54 


199 


N 


F 


H 


8.85{1H,3) ,8.1 <lH,d) ,7.75 
(lH,m) ,7.6 (lH,dd) ,7.35 (1H, 
dd) ,4.3<lH,m) ,3.8(3H,m) ,3.6 
(lH,m) ,3.0(lH,m) ,2.7<2H,m) 


448 


1 


33 


200 


N 


> — V 


Et 


8.85{ III, a) , 8.05 (lH,d) ,7.75 
(111,01) ,7.6(l!I,dd) ,7.35 (1H, 
dd) ,4.3 (lH,m) ,4.25 (2H,q) , 
3.75 (3H,m) ,3.6 (2H,m) ,2.95 
(2H,m) ,2.7-2. 6 (2H,m) ,1.4 
(3H,t) 


476 


1 


37 . 


201 


N 


f 


Ph 


8.85 (1H, s) ,8.1(lH,d) ,7.75 
(lH,m) ,7.6 (lH,dd) ,7.55-7.35 
(5H,ra,lH,dd) ,4.35 (lH,m) ,3.75 
(3H,ra),3.65(2H,m) ,3.0{2H,m) , 
2.85(2H,ra) 


524 


1.5* 


29 


202 


N 




tBu 


8.85(lH,s),8.05(lH,d) ,7.75 
(lK,m) ,7.55 (lH,dd) ,7.3 (1H, 
dd) ,4.3 <lH,m) ,3.8 (3H,m) ,3.55 
<2H,m),2.9{2H,m) ,2.7-2.65 
(2H,m) ,1.3(9H,s) 


504 


0.5 


41 
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Example 203: Separation of E. Z isomer of the compound prepared 
in Example 180 





m 
Hi 



Z-isomer (anti) E-isomer (syn) 



3 . 9g (lOmmol) of the 7- (4-aminomethyl-3-methyloxyiminopyrro- 
lidin-l-yl) -l-cyclopropyl-6-f luoro-4 -oxo-1 , 4-dihydro-l, 8-naph- 
thyridine-3-carboxylic acid prepared in Example 180 was complete- 
rs ly dissolved in 100ml of a solvent mixture of dichloromethane and 



methanol (9/1, v/v) under reflux. 1 . Og (10.5 mmol) of methane- 



■r 

y | sulfonic acid was added thereto in one portion while stirring. 



The resulting solution was heated overnight. After the heated 
solution was cooled to -10°C, it was filtered. The filtrate was 
twice washed with 10ml of methanol, then washed with 20ml of 
diethylether, and finally dried under nitrogen flow to obtain 
3.6g (Yield 75%), of a beige cake containing oxime Z/E mixture 
(80 :20 on HPLC) . 

E-isomer : t R = 6.64min 
Z-isomer : t^ = 8.37min 

250mg of the powder thus obtained was dissolved in 3ml of 
water and the resulting solution was separated on Preparative 
HPLC. The desired fraction was collected and readily adjusted to 
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\3A 



about pH 6.5 by adding IN NaOH. After the acetonitrile was 
evaporated, the resulting suspension was filtered and washed with 
water (2ml x 3) . The wet cake thus obtained was extracted with 
chloroform (20ml x 2) . The remaining solvent was evaporated and 
the residue was dried in vacuo to obtain 30mg of white solid. 
The E- and 2- isomers were collected using the same procedure. 

E- isomer 

1 H NMR(CDC1 3 , 6, ppm) : 8.69(lH,s), 8 . 05 (1H, d, J=12 . 5Hz) , 
4.60 (2H,dd, J=19Hz) , 4 . 12 (2H, dd, J=8Hz) , 4.00(3H / s) , 
3.71(lH,m), 3.55(lH,m), 3.10(2H,d), 1.36(2H,m), 1.14(2H,m) 

Z-isomer(CDCl 3f 6 ; ppm) : 8.70(lH,s), 8.05(lH,d), 4.61(2H / s) / 

4.28(lH,dd), 3.99(3H,s), 3.90(lH,m), 3.69<lH,m), 3*i 10 (1H, ra) , 
3.00<2H,d), 1.30(2H,,), 10.5(2H,m) 

Example 204: Synthesis of 7- (4-aminomethyl-3-methvioxyiminopyr- 
rolidin-l-vl) -l-cvclopropyl-6-f luoro-4-oxo-l , 4-dihvdro-l , 8-naph- 
thvridine-3 -carboxylic acid methanesulf onate 

3.89g (lOmmolj of 7- (4 -aminomethyl-3 -methyloxyminopyrrolidin-1- 
yl) -l-cyclopropyl-6-f luoro-4-oxo-l, 4-dihydro-i , 8-naphthyridine-3- 
carboxylic acid prepared as in Example 180 was suspended in 110ml 
of a solvent mixture of dichloromethane and ethanol . (8/2 , v/v) . 
0 . 94g (9.8mmol) of methanesulf onic acid was added dropwise there- 
to and the resulting solution was thoroughly stirred for 1 hour 
at 0°C. The solid thus produced was filtered, washed with etha- 
nol, and then dried to obtain 4.55g of the title compound. 
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m.p. : 195°C (dec.) 



H NMR (DMSO-dg) 5 (ppm) : 8.57{lH,s), 8.02(lH,d) 

Example 205: Synthesis of 7- (4-aminomethvl-3 -methvloxviminopvrro- 
lidin-l-vl) -l-cvclopropyl-6-f luoro-4 -oxo- 1 , 4-dihvdro-l , 8-naph- 
thvridine-3-carboxvlic acid methanesulfonate ■ 3 hydrate 

A sonicator filled with water was adjusted to 40°C and was 
sealed with a lid. Then, a nitrogen introducing tube, and a 
nitrogen excreting tube were connected to the vessel . When the 
pressure of the dried nitrogen introduced through the nitrogen 
introducing tube was adjusted to 20psi, the relative humidity of 
the humidified nitrogen excreted through the excreting, tube was 
more than 93%. Ig of the anhydride having moisture content of- 
about 2.5% prepared in Example 204 was introduced into a fritted 
filter and the humidified nitrogen prepared according to the 
above mentioned process was passed through. Samples were taken 
after 0, 5, 10, 20, 30, and 60 minutes, respectively, and the 
moisture content with the lapse of time was measured. From the 
results shown in Figure 8, it can be seen that moisture content 
of about 10% is constantly maintained when the humidifying proce- 
dure is carried out over 30 minutes. The X-ray diffraction 
pattern of the humidified sample was identical to that the 3 
hydrate obtained after recrystallization. 

Example 206: Synthesis of 7- (4-aminomethvl-3-methvloxviminopvr- 
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rolidin-l-vl) - 1 - c vc 1 opropvl - 6 - f 1 uoro - 4 - oxo - 1 . 4-dihvdro-l , 8- 
naphthyridine-3-carboxvlic acid methanesulf onate ■ 1 . 5 hydrate 

The title compound can be prepared by two different process- 
es . 

In the first process, l.Og of the anhydride prepared in 
Example 204 was dissolved in 17ml of a mixture of water and 
acetone (10/7, v/v) . The solvent was slowly evaporated in dark- 
ness leaving 0.8g of the title compound as a solid. 

In the second process, 5 . Og of the anhydride prepared in 
Example 204 was added to 10ml of water and the mixture was heated 
to about 45 °C in order to dissolve the anhydride. After 20ml of 
y3 ethanol was added thereto, the resulting solution was stirred and 
then allowed to stand to form a solid. The solid thus produced 
was filtered and dried under nitrogen flow to obtain 2 . 6g of the 
title compound. 

Biological Example 1 

In vitro antibacterial activity test 

The antibacterial activity of the compounds according to the 
present invention was determined by measuring their minimum 
inhibitory concentrations (MIC, /zg/ml) against standard strains, 
clinically isolated strains and strains resistant to some anti- 
bacterial agents. In this test, the Icnown antibacterial com- 
pounds, ofloxacin and ciprofloxacin, were used as the. comparative 
agents. The minimum inhibitory concentration couid be determined 
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by diluting the test compounds according to a two-times dilution 
method, dispersing the diluted test compounds in Mueller-Hinton 
agar medium and then inoculating Sfxl of the standard strain 
having 10 CFU per ml to the medium, which is then incubated for 
18 hours at 37°C. The. measured results are described in the 
following Table 25. 
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Table 25. Minimum Inhibitory Concentration of the test compounds 
(/xg/ml) 





^ Examples 
























1 


12 




34 




56 


89 


Test Strains 


















Staphylococcus aureus 6538p 


£U 


♦ UOo 


rf»r\ r\ r\ o 
<0 . 008 


<0 


. 008 


<0 


- 008 


<0- 008 


Staphylococcus aureus giorgio 


<0 


.008 


£0 . 008 


SO 


. 008 


<0 


.008 


£0.003 


Staphylococcus aureus 77 


<0 


. 008 


<0.008 


<0 


. 008 


<0 


.008 


£0.003 


Staphylococcus aureus 241 


2 




1 


4 




2 




1 


Staphylococcus epidermidis 837E 


<0 


.008 


<0.008 


<0 


.008 


<0 


.008 


<0.003 


Staphylococcus epidermidis 17S 


2 




0 . 5 


2 




2 




0.5 


Streptococcus faecalis 29212 


0 


.031 


0.031 


0 


.13 


0 


.016 


0.063 


Bacillus subtilis 6633 


<0 


.008 


<0.008 


<0 


.008 " 


<0 


.008 


<0.008 


Micrococcus 


luteus 9341 


0 


c t 

.063 


0.13 


0 


. 13 


0 


.063 


0.25 


Escherichia 


coli 10536 


SU 


. UUO 


50 .008 


0 


.016 


<0 


. 008 


0.016 


Escherichia 


coli 3190r 


<0 


. UUo 


0.016 


<0 


. 008 


<0 


; 008 


0.016 


Escherichia 


coli 851E 


0 


. 016 


0 .063 


0 


. 13 


£0 


.008 


0.063 


Escherichia 


coli TEM3 3455E 


0 


. 25 


0 . 5 


1 




0 


. 5 


6.25 


Escherichia 


coli TEM5 3739E 


0 


063 


0.25 


0 


5 


0 


.25 


0.13 


Escherichia 


coli TEM9 2639E 


0 


063 


0.25 


0 


13 


0 


063 


0.063 


Pscudomonas 


aeruginosa 1912E 


1 




2 


0. 


5 


2 




2 


Pseudomonas 


aeruginosa 10145 


2 




0.5 


2. 




2 




2 


Acir.etobacter calcoaceticus 15473 


<0. 


C08 


0.016 


0. 


031 


<0. 


008 


0.031 


Citrobacter 


diversus 2046E 


0. 


063 


0.13 


0. 


25 


0. 


016 


0.13 


Enterobacter 


cloacae 1194E 


0. 


031 


0.13 


0. 


25 


0. 


031* 


0.13 


Enterobacter 


cloacae P99 


<0. 


008 


0.063 


0. 


063 


<0. 


008 


0.016 


Klebsiella aerogenes 1976E 


0. 


25 


1 


0. 


5 


o. 


5 


0.5 


Klebsiella aerogenes 1082E 


0. 


063 


0.13 . 


0. 


031 


0. 


016 


0.25 


Salmonella typimurium 14028 


0. 


13 


0.25 


0. 


063 


0. 


031 


o;i3 



C3; 

m 

S 5 



to- 
rn 
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Table 25. (continued) 





Examples 
















i ■ 








97 


102 


103 


104 


177 


Test Strains 


















Staphylococcus aureus 6538p 


SU 


• UUo 


0 


.016 


<U . Quo 


<0 


.008 


<0 . 008 


Staphylococcus aureus giorgio 


<0 


r\n o 
. OUo 


<0 


.008 


<0 . 008 


SO 


.008 


SO . 008 


Staphylococcus aureus 77 


U 


. Ulo 


0 


.016 


SO .008 


<0 


.008 


0.016 


Staphylococcus aureus 241 


2 




4 




4 


8 




0.5 


Staphylococcus epidermidis 887E 


<0 


.008 


<0 


.008 


<o.qos 


0 


.016 


<0.008 


Staphylococcus epidermidi3 178 


1 




1 




4' 


4 




1 


Streptococcus faecalis 29212 


0 


n £1 1 


0 


.063 


0 . 031 


0 


.031 


0. 031 


Bacillus subtilis 6633 


<0 


.008 


<0 


.008 


<0.008 


<0 


.008 


<0.008 


Micrococcus 


luteus 9341 


0 


.063 


0 


.063 


0.13 


0 


.13 


0.063 


Escherichia 


coli 10536 


SO 


. 008 


<0 


.008 


SO . 008 


<0 


.008 


<0 . 008 


Escherichia 


coli 3190Y 


so 


. 008 


<0 


.008 


<0 . 008 


<0 


.008 


<0 . 008 


Escherichia 


coli 8S1E 


0 


. 031 


0 


.063 


<0 . 008 


<0 


.008 


0 . 031 


Escherichia 


coli TEM3 3455E 


0 


.13 


Q 


. 5 




0 


.25 


0 . 25 


Escherichia 


coli TEM5 3739E 


0 


.063 


0 


.25 


0 . 063 


■ . 0. 


13 


0 . 13 


Escherichia 


coli TEM9 2639E 


0 


.031 


0 


.063 


0.031 


0. 


031 


0.063 


P s'eudoinonas 


aeruginosa 1912E 


1 




2 




0.5 


1 




0.5 


Pseudcmonas 


aeruginosa 10145 


1 




2 




0.5 


1 




0.5 


Acinotcbacter calcoaceticus 15473 


0 


,016 


0. 


063 


0.031 


<0. 


008 


0.13 


Citrobacter 


diversus 2046E 


0 


063 


0. 


13 


0.13 


<0. 


008 


0.031 


Enterobacter 


cloacae 1194E 


0 


063 


0. 


25 


0.016 


<0. 


008 


0.063 


Enterobacter 


cloacae P99 


<0. 


008 


0. 


031 


<0 .008 


0. 


016" 


0.016 


Klebsiella aerogenea 1976E 


0,25 


0. 


5 


0.063 


0. 


13 


0,13 


Klebsiella aerogenes 1082E 


0. 


13 


0. 


25 


0.031 


0. 


031 


0.063 


Salmonella typimurium 14028 


0. 


13 


0. 


25 


0.031 


0. 


031 


0.063 
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Table 25. (continued) 



—-^^^^ Examples 














178 


179 


180 " 


OFLX 


CFLX • 


Test Strains " ^^^^ 












Staphylococcus aureus 6538p 


0 . 031 


50 . 008 


50 . 008 


0.25 


0. 13 


Staphylococcus aureus giorgio 


0.016 


0.016 


50.003 


0.25 


0.25 


Staphylococcus aureus 77 


0.031 


0.031 


50.008 


0.25 


0.25 


Staphylococcus aureus 241 


1 


2 


2 


64 


64 


Staphylococcus epidernidis 8S7E 


0.031 


0.016 


50.008 


0.25 


0.13 


Staphylococcus epidermidis 178 


1 


2 


2 


32. 
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Streptococcus faecalis 29212 


0. 063 


0 . 031 


0.063 


2 


0.5 


Bacillus subtili3 6633 


0.016 


50.008 


50.008 


0.063 


0.031 


Micrococcus luteus 9341 


0.25 


0.13 


0.13 


2 


2 


Escherichia coli 10536 


0.031 


50.008 


50.008 


0.031 


50.008 


Escherichia coli 3190Y 


0.016 


50.008 


50.008 


0.016 


<0.008 


Escherichia coli 8S1E 


0.063 


<0. 008 


50.008 


0.063 


0.016 


Escherichia coli TEM3 3455E 


1 


0. 13 


0.25 


0>. 5 


0.25 


Escherichia coli TEM5 3739E 


0. 5 


0 .063 


0. 13 


0.5 


0.13 


Escherichia coli TEM9 2639E 


0.25 


0.031 


0.031 


0.063 


0.031 


Pceudoinonas aeruginosa 1912E 


0.5 


0.25 


0.25 


0.5 


0.31 


Pceudomonaa aeruginosa 10145 


1 


0.25 


0.25 


2 


0.25 : 


Acinetobacter calcoaceticus 15473 


0,13 


0.016 


0.063 


0.25 


^ 0.25 


Citrobacter diversus 2046E 


0.13 


0.031 


0.016 


0.063 


0.016 


Er.terobacter cloacae 1194E 


0.13 


0.031 


0.031 


0.063 


0.031 


Enterobacter cloacae P99 


0.063 


0.008 


50.008 


50.008 " 


50.008 


Klebsiella aerogenes 1976S 


0.5 


0.13 


0.13 


0.25 


0.13 


Klebsiella aerogenes 1082E 


0-25 


0.031 


0.016 


0.063 


50.008 


Salmonella typimurium 14028 


0.063 


0.063 


0.031 


0.13 


0.031 



Note) OFLX = Ofloxacin 

CFLX = Ciprofloxacin 
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Biological Example 2 
Pharmacokinetic test 



or 



41 

=: t 



The pharmacokinteic property parameters of the compounds of 
the present invention were determined using SD rats (male) weigh- 
ing about 230±10g. Specifically, the test compounds of the 
present invention were administered in an amount of 20mg/kg of 
body weight to test rats via femoral veins. Then, bloods were 
collected at certain intervals after administration of the test 
compounds from femoral veins and analyzed by means of Agar Well 
Method to measure the blood concentration of the test compounds 
from which pharmacokinetic parameters, half life (T ± ^ 2 ) and AUC 
(area under the curve) were calculated. The obtained results 
are described in the following Table 26. 



■j; Table 26, Pharmacokinetic parameters 





Route 


T l/2 
(hr) 


°max 
(Mg/ml) 


T 

A max 
(hr) 


* F ' 
(%) 


;.cflx 


IV 


1.76±0.035 






71 


PO 


1.7 ±0.108 


1.34±0.368 


1.13±0.605 


EX.89 


IV 


2.29±1.13 






• >100 


PO 


6.69±2.78 


4.89±2-23 


2.18±0.77 


EX.177 


IV 


1.92±0.38 






47.23 


PO 


3.93±1.31 


0.37±0.11 


0.51±0.33 



Note: CFLX 
IV 
PO 

T l/2 



Ciprofloxacin 
Intravenous 
Per oral 

Biological half life 



128 



1m 



C max = Maximum blood concentration 

T max = Time showing maximum blood concnetration after 

administration of the test compound 
F = Bioavailability 



SI 

m 



%2 



Biological Example 3 
Acute oral toxicity test 

To determine the acute oral toxicity of the compounds pre- 
pared in Examples 1 and 34, the test solution containing the 
compounds in various concentrations were orally administered to 
ICR male mouse in an amount of 10ml per kg of body weight. For 
7 days after administration, the lethality and the conditions of 
test mouse were observed, from which LD 50 value (mg/kg) was 
calculated. The obtained results are described in the following 
Table 27. 



Table 27. Toxicity 



Test Compound 
(Example No. ) . 


LD 50 value 
(mg/kg) 


1 


> 3, 000 


34 


> 3,000 



Test Example 1: Moisture adsorption test of the anhydride pre- 
pared in Example 204 

Under various relative humidities at 25°C / the moisture 
adsorption velocity and the equilibrium moisture content of the 
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anhydride prepared in Example 203 were determined by means of an 
automatic moisture adsorption analyzer (MB 300 G Gravimetric 
Sorption Analyzer) . This instrument produces a specific relative 
humidity at a specific temperature and continuously records the 
weight change of a sample due to adsorption or desorption of 
moisture as measured by a micro balance inside the instrument. 
16mg of the anhydride sample was loaded on the micro balance and 
the moisture contained in the sample was removed under a dry 
nitrogen stream at 5 0°C. A weight change of less than 5/ig per 5 
minutes was the criterion for complete dryness. Thereafter, the 
inner temperature was adjusted to 25°C, and the sample was tested 
varying the relative humidity from 0 to 95% at 5% intervals. The 
sample was considered to have reached equilibrium at each rela- 
tive humidity tested when the weight change was less than 5/ig per 
5 minutes. Figure 1 shows the moisture adsorption velocity, ' that 
is, the time required for the sample to reach equilibrium at each 
relative humidity from 0 to 95% at 5% intervals. Initial mois- 
ture adsorption proceeded very speedily at each relative humidity 
tested. In most cases, the equilibrium was reached within 2 
hours. Figure 2 shows the weight increment (%) at each relative 
humidity, that is, the equilibrium moisture content. It is clear 
from figure 2 that the equilibrium moisture content is dependent 
upon the relative humidity. 

Test Example 2 : Thermal analysis of the anhydride prepared- in 
Example 204 and 3 hydrate prepared in Example 205 
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For the Differential Scanning Calorimetry, METTLER TOLEDO 
DSC821e and METTLER TOLEDO STARe System were used. 3 . 7mg of 
sample was weighed into the aluminum pan, which was then press 
sealed with an almunum lid. After three tiny needle holes were 
made on the lid, the sample was tested by heating from normal 
temperature to 250°C at a rate of 10°C/min. As can be seen from 
Figure 9, the endothermic peak due to the vaporization of the 
water molecules contained in the 3 hydrate begins at around 50 °C 
and the exothermic peak due to the thermal decomposition was 
observed at around 180 to 220°C. In contrast, the anhydride 
showed only an exothermic peak due to thermal decomposition at 
around 185 to 220°C without any endothermic peak. 

In the thermogravimetric analysis, SEIKO TG/DTA220 was used. 
3.8mg of the sample was weighed into an aluminum pan and was 
heated from normal temperature to 250°C at a rate of 10°C/min 
according to the temperature raising program. As can be seen 
from Figure 10, weight decrement was observed at the temperature 
range of endothermic peak, the extent of which corresponds to the 
moisture content determined by Karl -Fisher method (Mettler Toledo 
DL37KF Coulometer) . 

Test Example 3: Equilibrium moisture content determination of 
hydrates 

Six saturated aqueous salt solutions were introduced into 
each desiccator to control the inner relative humidity to a 
specific value as represented in the following Table 28. Then, 



131 



equilibrium moisture contents of 3 hydrate and 1.5 hydrate pre- 
pared in Examples 205 and 206, respectively, were determined at 
several relative humidities. 



Table 28. Saturated salt solutions inside the desiccator 



f 



ii 



Salt Solution 


Relative Humidity (%) at 25 °C 


Potassium Acetate 


23 


Magnesium Chloride 


33 


Potassium Carbonate 


43 


Magnesium Nitrate 


52 


Sodium Nitrite 


64 


Sodium Chloride 


75 



Specifically, lOOmg of the sample was spread on a pre- 
weighed Petri dish and the total weight was accurately measured, 
then three of the sample were placed in each desiccator of Table 
28. The desiccators were allowed to stand at normal temperature 
for 7 days and then the sample was taken to be weighed. After 13 
days had passed, one of the three samples inside each desiccator 
'was taken and the moisture content of each was measured by the 
thermogravimetric analysis described in Test Example 2. Equilib- 
rium moisture content at each relative humidity is represented in 
Figure 3 (3 hydrate) and Figure 4 (1.5 hydrate). Figure 3 shows 
that moisture content of the 3 hydrate is maintained around 10% 
for the whole relative humidity range tested; Figure 4 shows that 
the moisture content of the 1.5 hydrate .is maintained around 5% 
at the relative humidity of 23 to 64%. Both hydrates are stable 
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since they keep a constant equilibrium moisture content regard- 
less of the relative humidity change. 

Test Example 4 : X-rav diffraction analysis 

After 50mg of the anhydride in Example 204, the 3 hydrate in 
Example 205, and the 1.5 hydrate in Example 206 were each thinly 
spread on the sample holder, X-ray diffraction analyses (35kV x 
20mA Rigaku Gergeflex D/max-IIIC) were performed under the condi- 
tions listed below. 

-scan speed (2 9) 5°/min 
* -sampling time : 0.03 sec 
-scan mode : continuous 
-2G/9 reflection 

-Cu-target (Ni filter) 

Results of X-ray diffraction analyses on the anhydride, the 
3 hydrate, and the 1.5 hydrate were as depicted in Figure 5, 6, 
i. and 7, respectively. From these spectra it can be verified that 

:\ .. 

Vtheir crystal forms differ from each other. 

Test Example 5 : Chemical stability under heating 

The chemical stability of. both the 3 hydrate prepared in 
Example 205 and the 1.5 hydrate prepared in Example 206 were 
compared with the chemical stability of the anhydride prepared in 
Example 204 as follows in order to determine the effect on chemi- 
cal stability of the extent of hydration. 
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The anhydride and each of the hydrates was introduced into a 
glass vial and maintained at 70°C. Then, the extent of decompo- 
sition with elapsed time was analyzed by liquid chromatography 
and the results thus obtained are described in teh following 
Table 29. 

Table 29. Thermal stability with elapsed time (at 70°C) 



(Unit: %) 



^^^Time (week) 
Sample ^""^^^ 


Initial 


1 


2 


3 


4 


Anhydrate 


99 




97 




95 • 


3 hydrate 


97 








94 


1 . 5 hydrate 


100 


97.25 


95.80 


97.16 


96.17 



As can be from Table 29, the 3 hydrate and the 1.5 hydrate • 
both showed the same degree of thermal stability as the anhy- 
dride . 

Test Example 6: Water solubility of the compound prepared in 
Example 204 

Water- solubilities of various salts of the compound, includ- 
ing that of the methanesulf onate prepared in Example 204, were 
measured. The measurement results are listed in the following 
Table 30. 
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Talbe 30. Water Solubility 



Sample 


Phosphate buffered 
solution (pH7) 


Phosphate buffered 
solution (pH2) 


Free form 


0.007 


14.6 


Tartarate 


6.7 


15.4 


Sulfurate 


11.4 


8.9 


p-Toluenesulf onate 


7.5 


6.8 


Methanesulf onate 


>30 


>20 



As can be seen from the above results, the methanesulf onate 
shows a water solubility superior to that of the tartarate, the 
sulfurate, and the p-toluenesulf onate as well as the free form. 
Therefore, it is identified that the methanesiil f onate has a 
desirable solubility as well as an excellent antibacterial activ- 
ity. 

Biological Example 4 : In vitro antibacterial activity test 



In orer to determine the antibacterial activitiers of the E- 
and Z-isomer of the compound 180 which were separated in Example 
203, and of 7- (4-aminomethyl-3-methyloxyiminopyrrolidin-l-yl) -1- 
cyclopropyl-6-f luoro-4-oxo-l , 4 -dihydro-1 , 8-naphthyridine-3 -c- 
arboxylic acid methanesulf onate prepared in Example 204, in vitro 
antibacterial activities of them were measured using agar medium 
dilution method. The results were as described in the following 
Tables 31 and 32. In Table 32, the minimum inhibitory concentra- 
tion (MIC, fig/ml) was simply calculated in the ratio of weight 
without considering the molecular weight, and ciprofloxacin was 
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chosen as the control. From the results, it is identified that 
the Z-isomer has a superior antibacterial activity to the E- 
isomer and that the methanesulf onate as well as the free form has 
an excellent antibacterial activity. 



C3 
C3 

¥ \ 

i S3 

I 

I 

■I.. 



37 



136 



4 * 



Table 31, In vitro Antibacterial activity (Minimum Inhibitory 
Concentration : MIC, uq/ml) 



Test Strains 


E- isomer 


Z- isomer 


Ciprofloxacin 


oCapnyiococcus aureus oDJop 


0 


.063 


sO 


.008 


0 


.13 


Staphylococcus aureus giorgio 


0 


.063 


*0 


.008 


0 


.13 


Staphylococcus aureus 77 


U 


. Ob o 


u 


. 0 J 1 


0 


.25 


Staphylococcus aureus 241 


16 




4 




64 






0 


.031 


^0 


.008 


0 


.063 


Staphylococcus epidermidis 178 


32 




4 




128 




Streptococcus faecalis 29212 


0 


.25 


0 


.063 


1 




Bacillus subtilis 6633 


0 


031 


cO 


.008 


0 


.031 


Micrococcus luteus 9341 


0 


5 


0 


.13 


2 




Escherichia coli 10536 


0 


031 


sO 


.008 


0 


.016 


Escherichia coli 3190Y 


0 


016 


sO 


.008 


sO.008 


Escherichia coli 851E 


\j 




u 




sO 


.008 


Escherichia coli TEM3 3455E 


0 


5 


0 


13 


0 


.25 


Escherichia coli TEM5 3739E 


0 


5 


0 


13 


0 


.13 


Escherichia coli TEM9 2639E 


0 


13 


0 


031 


0 


.016 


Pseudomonas aeruginosa 1912E 


1 




0 


5 


0 


25 


Pseudomonas aeruginosa 10145 


2 




0 


5 


. 0 


25 


Pseudomonas aeruginosa 6065Y 


32 




8 




4 




Acinetobacter calcoaceticus 15473 


0. 


25 


0 


063 


0 


25' 


Citrobacter diversus 2046E 


0. 


13 


0. 


031 


6 


031 


Enterobacter cloacae 1194E 


0 . 


13 


0 . 


031 


0 


016 


Enterobacter cloacae P99 


0. 


031 




008 


*0 


008 


Klebsiella aerogenes 1976E 


0. 


25 


0 . 


063 


0 


13 


Klebsiella aerogenes 1082E 


0 . 


13 


0 . 


031 


0 


016 


Proteus vulgaris 6059 


1 




0. 


25 


' 0 


031 


Seratia marsecence 1826E 


0. 


5 


0. 


25 


0 


063 


Salmonella thypimurium 14028 


0. 


13 


0. 


031 


0. 


031 
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Table 32. In vitro Antibacterial activity (Minimum Inhibitory 
Concentration: MIC, ua/ml) 





Test Strains 


Methanesulf onic 


C iprof loxac in 


f 






acid salt 






Staphylococcus aureus 653 8p 


0 


.016 


0.13 




Staphylococcus aureus giorgio 


0 


. 016 


0.13 




Staphylococcus aureus 77 


0 


.031 


0.25 . 




Staphylococcus aureus 241 


4 




128 




Staphylococcus epidermidis 887E 


0 


.016 


0.013 




Staphylococcus epidermidis 178 


4 




128 


■j 

i 


Streptococcus faecalis 29212 


0 


.13 


0.5 




Bacillus subtilis 6633 


0 


.016 


0.031 


m 
m 


Micrococcus 


luteus 9341 


0 


.13 


2 












[U 


Escherichia 


coli 10536 


0 


.008 


<0 .008 


iii 


Escherichia 


coli 3190Y 


0 


.008 


<0.008 




Escherichia 


coli 851E 


0 


.016 


<0.008 


•J 3T 


Escherichia 


coli TEM3 3455E 


0 


.25 


0.5 




Escherichia 


coli TEM5 3739E 


0 


.13 


0.13 




Escherichia 


coli TEM9 2639E 


0 


.031 


0.016 


• « 
? = 


Pseudomonas 


aeruginosa 1912E 


0 


.25 


.0.13 


^? 


Pseudomonas 


aeruginosa 10145 


0 


.5 


0.5 


v ? ' 


Acinetobacter calcoaceticus 15473 


0 


.031 


0.25 


**- I •'■ 
" a > 


Citrobacter 


diversus 2046E 


0 


.031 


0.016 




Enterobacter cloacae 1194E 


0 


.031 


0.016 




Enterobacter cloacae P99 


0 


.016 


<0.008 




Klebsiella aerogenes .1976E 


0 


.13 . 


0.13 




Klebsiella aerogenes 1082E. 


0 


.031 


0.016 




Proteus vulgaris 6059 


0 


.25 


0.031 




Seratia marsecence 182 6E 


0 


.13 


0.063 




Salmonella t hyp i murium 14028 


0 


.031 


0.031 
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Although this invention has been described in its preferred 
form with a certain degree of particularity, it is appreciated by 
those skilled in the art that the present disclosure of the 
preferred form has been made only by way of example and that 
numerous changes in the details of the construction, combination 
and arrangement of parts may be resorted to without departing 
from the spirit and scope of the invention. 
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